



































STANDARD RATED FURNACES 
AND EQUIPMENT 
FACTORY ASSEMBLED... DELIVERED 
AND INSTALLED IN MINIMUM TIME 


Oven Furnaces + Direct-fired. For heat treat- 
ing all types of steels, as well as copper, 
brass, and aluminum 


Atmosphere Furnaces + Indirect heated. For 
heat treatment of metals where surface pro- 
tection and dimensional stability are re- 
quired. Furnished also in special types 


LY 

a 
HEATING ALUN M cylinder head forgings at Tube Turns, : . Pome . 
I Louisville, K brface Combustion convection heated slat Pot Furnaces - For heating all ty pes of metals 


yor furnace, ates at 900F, producing 4600 Ibs/hr net in liquid baths. Available with either 
circular or rectangular pots. 


Ufes-Fired furmaces for p 


hy ' t treating alu minw mM Convection Furnaces + Designed for all low 


temperature heat treating operations on 
ferrous and non-ferrous alloys. Horizontal 
w) : f and vertical types 


Surface Combustion developed the forced convection type 
of furnace, which provides maximum temperature uniformity 
for heat treating aluminum. Also, convection overcomes the 


reflective properties of aluminum, heating the charge faster 


and more uniformly than other types of heating. Gas-fired Air Heaters + Direct type. Forconvection heat- 
salt bath furnaces for the heat treatment of aluminum and ing of all types of low temperature ovens. 


aluminum alloys are also available for special applications. 


If you have unusual production requirements, odd-shaped Pte 


parts, particular shop practices, or space limitations, there's 


' , 5 

a ‘Surface’ heat treat furnace to meet your requirements. Burners + Over 70 types and 700 sizes for all 
: heating operations. Low pressure, high 

pressure, and atmosphere gas systems. 


GURFACE COMBUSTION | Suxface' = —— 
pefooviaion Kor eobar mie Metal Melting Furnaces 
TOLEDO 1, OHIO Ii Te 


Write today, 
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T LONG LAST I have been given a masthead for this 
ficolumn. Old-timers will have no trouble interpreting 
it, but the 3000 new members who come into the ASM 
sach year may wonder about the Dr. Jekyll and Mr. Hyde 
portrayal of the author's life and experience. The sketches 
at the top typify the principal activities of my 34 years 
as secretary of “The Engineering Society of the Metals 
Industry”. The activities depicted below represent my past 
20 years as “Mr. Agriculturist” ‘one who makes his money 
in town and spends it on the farm) 


At the first annual dinner of the Society in the fall of 
1919 I had the honor of being master of ceremonies, and 
introducing such famous metal men as Dr. Howe, Dr 
Sauveur, Dr. Richards and Dr. Mathews. But I must have 
done a job of M.C.'ing to end all M.C.'ing because I never 

ain was asked to occupy such a position. However, I 
did tell a story that went around the circuit for a number 
of year It was about the orator who could not remember 
names, so kept a list in his inside coat pocket. During one 
speech, after eulogizing George Washington and Abraham 
Lincoln, he looked in his pocket for the last time and 
came up with “Those three great Americans, Hart, Schaff- 
ner, and Mz 

The only other story that has survived in memory 
among young and old alike is suggested by the sketch in 
the lower line showing my educated sow who loved to ride 
in a wheelbarrow 


Preprints—Since 1921 the Society has followed 
the practice of making available to members on request 
the preprints of technical papers presented at the annual 
convention. Every year we hear from some members who 
did not know these preprints were available in spite of 
the fact that some 50,000 copies are mailed annually. The 
list of convention papers is published in the July issue of 
Metals Review and each paper is given a number. The 
member should send in his order at once for the preprints 
in which he is interested so an advance print order may 
be determined by Aug. 15 


1951 WorLD METALLURGICAL CONGRESS—The first 
World Metallurgical Congress is a bright spot in history 
In order that future generations may have an accurate and 
complete record of the event, an 835-page volume has just 
been issued and mailed to overseas conferees and to A.S.M 
members and others who subscribed for this momentous 
work. The Proceedings volume contains all the addresses 
of welcome on behalf industry, education and govern- 
ment in New York, ashington and Detroit; complete 
itineraries various groups; and more than 50 
important articles by overseas authors These 
notable papers are available only in this book 


SeEcOND WoRLD METALLURGICAL CONGRESS—Prelimina 
discussions are under way for the second World Metallurgi- 
cal Congress which will be held overseas in 1955 or 1956 
The definite date and place will be announced immediately 
upon selection, so all of us may begin to save our sheckles 


I have just returned from Detroit where I received 
from Harper Hospital the honorary degree of M.O1S 
(Mystic Order of the Itching Stitch) which gives me the 
privilege of talking about my operation to the exclusion of 
all other irrelevant conversation. This was my second 
trip to Harper Hospital and I still consider Dr. A. R 
Ruedemann the magic physician of the world. He is able 
to make the blind see. He has restored my vision to its 
normal functions, so I hope to see you in Philadelphia or 
wherever you may be 


Sincerely 


W. H. Etsenman, Secretary 
AMERICAN SOCIETY FOR METALS 








30% weight reduction 


Weighing approximately 20 pounds less than 
the previous assembly, this Thermalloy heat- 
treat tray means the user spends less money 
“heating the pot” and gets more “cooking” 
in a working day. 

Designed in Thermalloy with the help of 
Electro-Alloys engineers, this assembly is 
suited to ideal foundry practice as well as to 
customer service requirements. One major 
customer advantage is flexibility of use... 


loadings can vary from very small diameter 
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in heat-treat tray cuts operating costs 


washers and nuts up to larger requirements 
measuring 712” in diameter. 

Thermalloy is not just one alloy, but a group 
of alloys. . . each specially adapted to certain 
heat and abrasion requirements. Let an Electro- 
Alloys engineer show you how you can cut 
operating costs with parts correctly engi- 
neered in the right grade of Thermalloy. Call 
your nearest Electro-Alloys sales office, or 
write Electro-Alloys Division, 2099 Taylor 


Street, Elyria, Ohio. *Reg. U.S. Pat. Of 





~ ELECTRO-ALLOYS DIVISION 


ELYRIA, 


OoOut!O 





AUGUST 


1952; 


PAGE 














Continuous or Batch Type 
Descaling Lines with Auto- 
matic Temperature Control. 


790 E. VENANGO STREET © PHILADELPHIA 34, PA. 


— Write for Bulletin B-40 


METAL PROGRESS; PAGE 2 





Big production for small space with L&N fur- 
to high ratio of net to gross load; to 
and to thoroug! 


naces is due 
compact design 
naces are made in 


need, from smallest st to largest plant 


Progress is oh 
7301 


Metal 
for Metals, 


* You can ease that production pinch . . . present or future 
. + with Leeds & Northrup job-fitted Furnaces. 


Job-fitting of LAN furnaces can .. . if you wish . . . include two stages of planning. 


First is choosing the furnace equipment for the job you want done at present. It may 

be tempering or hardening; it may be gas-cyaniding, steam treatment, nitriding or 
carburizing ...on big loads or small; at high temperatures or low. 

Second, what work will you be called upon to do in the future? With L&N equipment you'll be 

ready to meet the most exacting quality standards. You'll find it efficient for cost-cutting. 

You'll find it able to take the punishment of heavy loads, quick heating and round-the-clock 

use. With L&N furnaces you're ready for today’s and tomorrow’s heat-treating problems. 


For engineered job-fitting contact either our nearest office or 4927 Stenton Ave., Phila. 44, Pa. 


LEEDS & NORTHRUP 


instruments © automeotic controls ©« furnaces 


With dense loads 
gun clips shown re 
streamlined heati 
heaters and blower 

rate, cost-cutting 


as machine- 
Homo’'s 
ssages, big 
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insulation. Fur- 
es for every parts heat-treating 
capacity 
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With bulky parts Homo Furnace 
vertical construction, large size and 
ability to hold work either racked, 
stacked or on fixtures give ample 
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PACIFIC METALS © 


COMPANY LTD. 


SAN FRANCISCO, CALIFORNIA LOS ANGELES, CALIFORNIA 
3100 Nineteenth Street 1400 South Alameda Street 
Tek Mission 7-1104 Tet: PRospect 0171 


SALT LAKE CITY, UTAH SAN DIEGO, CALIFORNIA 
1186 South Main Street 1533 indie Street 
Tel: 8-3421 Tek FRanklin 9-5826 





THE SPeEMALOY SE 


EAGLE METALS COMPANY EDGCOMB STEEL OF NEW ENGLAND, INC. 
SEATTLE, WASH. + PORTLAND, ORE. MILFORD, CONNECTICUT 
SPOKANE, WASH. NASHUA, NEW HAMPSHIRE 


EDGCOMB STEEL COMPANY FORT DUQUESNE STEEL COMPANY 
PHILADELPHIA, PA. « CHARLOTTE, N. C. Division of FEDERATED STEEL CORPORATION 
BALTIMORE, MD. - YORK, PA. PITTSBURGH, PA. - CINCINNATI, OHIO 
KNOXVILLE, TENN. 

OLIVER H. VAN HORN CO., INC. 
MAPES & SPROWL STEEL COMPANY NEW ORLEANS, LOUISIANA 
UNION, NEW JERSEY - NEW YORK CITY FORT WORTH, TEXAS « HOUSTON, TEXAS 


THE AMERICAN PL 


231 NEW JERSEY RAILROAD AVENU 








ing the appointment of these three organizations 
as distributors for Silvaloy Silver! Brazing Alloys and 
APW Fluxes. 
ro We are gratified that Silvaloy users in areas served by 
each company will gain the many excellent advantages assured 
by the extensive facilities, experience anj reliability of their 
efficient organizations. 





7 We are indeed proud to add these distinguished names to our 
z q outstanding ‘‘family” of Silvaloy aie a x *« &« & 
¢ 
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EDCCOMB STEEL of NEW ENGLAND 


INCORPORATE 


MILFORD, CONNECTICUT NASHUA, NEW JAMPSHIRE 
Tel: Milford 2-1431 Tek Nashua| 3129 


or nearer Boston 
| , 


Tel: HAncock 6-1062 


geurTwenn, 
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STEEL COMPANY 


rT , MEW 
UNION — NEW YORK CITY ta aThHEan 
Tek Bigelow 3-1072 Tel: WOrth 2-7630 
Bigelow 3-3300 “wmMtw stasty 
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DISTRIBUTORS 
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THE HAMILTON STEEL COMPANY STEEL SALES CORPORATION 
Division of FEDERATED STEEL CORPORATION CHICAGO, ILL. « MINNEAPOLIS, MINN. 
CLEVELAND, OHIO INDIANAPOLIS, IND. - KANSAS 
CINCINNATI, OHIO CITY, MO. « GRAND RAPIDS, MICH. 
DETROIT, MICH. + ST. LOUIS, MO. 


PACIFIC METALS COMPANY LTD. MILWAUKEE, WIS. 


SAN FRANCISCO, CALIFORNIA 
SALT LAKE CITY, UTAH LICENSED CANADIAN MANUFACTURER 


LOS ANGELES, CALIFORNIA BAKER PLATINUM OF CANADA, LTD. 
SAN DIEGO, CALIFORNIA TORONTO + MONTREAL 


EWARK 5, NEW JERSEY 
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QRDNANCE PRODUCTION? 
— 


7 SHELL CASE ANNEALING FURNACES 
(brass or steel) 


C7 SHELL CASE HARDENING FURNACES 
(steel) 

*. ARMOR CASTING HEAT TREAT FURNACES 

. SHELL FORGING FURNACES 


@ SHELL FORGING AND COOLING CONVEYORS 


@ SHELL HEAT TREAT LINES 


built $24 million worth of industrial furnaces. Loftus 


: Fy hi 
Pe ee ee 
at gen or * 








AND CONSTRUCTS: 


@ ALUMINUM MELTING FURNACES 

@ ALUMINUM HOMOGENIZING FURNACES 

@ ALUMINUM SOLUTION HEAT TREAT FURNACES 
@ ALUMINUM AGING AND ANNEALING FURNACES 
@ ALUMINUM FORGING FURNACES 


@ 60 CYCLE INDUCTION HEATING FURNACES 


ENGINEERING CORPORATION 


Designers and Builders of Industrial Furnaces 
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$30,000 SAVING IN ONE YEAR was effected in this textile 
finishing mill . . . with the help of the Brown thermometer con- 
trolling the temperature of the print dryer. Controlled condition 
drying eliminated jagged fabric rips which had resulted in 
absolute waste. 


DUAL USE OF RETORT, thanks to custom-built control system, 
permits using same equipment for boiling meats that is used 
for pressure-cooking glass-packed products. Cook time has 
been cut; glass breakage eliminated; labor saved; and produc- 
tion increased for both jobs. 


For all of industry... especially 


pleamenl 


PREVENTING COSTLY ERRORS in heat treatment is the job of this 
Brown dew point recorder. Carburizing, nitriding, dry cyanid- 
ing and carbon restoration are affected by the dew point of gases 
employed, and have a profound effect upon the final metal- 
lurgical results. 


METAL PROGRESS; PAGE 8 


ALL BTU’S ACCOUNTED FOR . . . in this machine room. Brown 
integrating flow recorders keep close track of every pound of 
steam . . . give speedy indication of excessive steam consump- 
tion. A variety of instruments hold operating costs at a mini- 
mum throughout pulp and paper mills. 





HIGH-SPEED HEATING of seamless tubing, under accurate temperature control using Radiamatic pyrom- 


eters (in circles) not only saves time and cuts fuel costs 


... but also speeds production and reduces scaling. 


for the metals industries 


jt, Cova 


Recent YEARS have seen tremendous strides 
toward greater production efficiency in the metals 


industries . . . and in nearly every type of opera- 
tion, Brown instruments contribute invaluable 
assistance. 


They help new ore-beneficiation processes to func- 
tion at top efficiency . . . and help open-hearth 
shops to make more steel with less fuel, and with 
less skull loss in ladles. On soaking pits, slab and 
billet furnaces and other big fuel-using equipment, 
their sensitive control provides accurate tem- 
perature plus peak fuel economy. 


In metals fabrication, Brown instruments cut 
heat-treating costs by shortening heating-up cycles 

. and by reducing wasteful rejects. They lengthen 
the life of galvanizing kettles, foundry furnace re- 


fractories and melting furnace crucibles. And they 
aid in economical utilization of fuel, steam and 
electric heating power in countless other processes. 


The experience of thousands of metal producing 
and processing plants proves that Brown instru- 
ments pay their way through reduced operating 
and maintenance costs . . . and with marked in- 
creases in product quality and production rates. 
Our local engineering representative will welcome 
the opportunity to discuss your specific applica- 
tions, and to recommend the instrumentation best 
suited to your needs. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., /n- 
dustrial Division, 4503 Wayne Ave., Philadelphia 
44, Pa. Service available from more than 55 offices 
in principal cities of the United States. 


Honeywell 


© Important Reference Book Fiat ov Covitiols. | 


Write for a copy of new brochure, “Tomorrow is Today”... and for data sheets on specific instrument applications. 
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To get best results 


from aluminum heat treatment—use Houghton’s 


DRAW-TEMP 43 


Well-Known Aircraft Builder 
Cuts Drag-Out loss 30% With 
Draw-Temp Salt 


To take care of a growing peak load of alloys 
24S and 61S—2,000 lbs. daily—a prominent 
aircraft manufacturer in California recently 
installed two new salt baths and quench tanks. 
Here are the benefits obtained from the use of 
Houghton’s Draw-Temp Salt in these furnaces 
1. Uniform temperatures obtained. 2. Time 
required to bring load up to temperature sub- 
stantially reduced. 3. Danger of intergranular 
corrosion or oxidation averted. 4. A 30°; 
reduction in drag-out losses as compared to 
other non-conforming salts due to high fluidity 
of Draw-Temp. 5. Reduced amount of salt film 
on work assured a faster, more uniform quench 


Get Liquid Salt Bath Book — 


& \ the latest Houghton booklet cover- 
\ 


ing the use of salt in heat treating, 
sent without cost. Address E. F. 
= Houghton & Co., Phila. 33, Pa. 


9 Meets Govt Specifications MIL-H- 
6088 and MIL-L-10699, Class 2 
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Experience has repeatedly proved thatthe best meth- 
od of heat treating aluminum alloys is the salt bath 
way, using a pure eutectic salt, DRAW-TEMP 430. 
You'll avoid the bugaboo of intergranular corro- 
sion because the pH of Draw-Temp 430 is between 
6.8 and 7. That means no loss in mechanical prop- 
erties because parts are free from corrosion. 
You'll get a lower melting-point salt . . . more 
fluid . . . less drag-out . . . a faster quench because 
of this thinner coating of salt on the work. And 
you'll meet government “specs” that demand a 
pure, corrosion-free salt. Ask the Houghton Man! 


Ready to give you 
on-the-job service... 
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LOW-TEMPERATURE TESTING: A 
recent development of the Webber 
Appliance Co., Inc., is a low-temper- 
ature cycling unit for heavy duty 
165 to +250° F. 
Inside dimensions of the test chamber 


use In testing from 


are 36 by 30 by 30 in. It is equipped 


with a visual port for observation 
during testing. In tests during de- 
velopment, this unit was cycled from 
80 to +200" F. in 47 min. and from 
+200 to —80° F. in 1 hr., 45 min. 
For further information circle No. 301 
on literature request card on p. 32B 


COPPER-SILVER ALLOY: A new 
high strength copper-silver bronze 
with high electrical conductivity is 
being produced by Handy & Harman. 
This alloy, containing 94° copper 
and 6° silver, is sold only in the heat 
treated and cold worked condition 
The drastic cold working of the heat 
treated alloy develops tensile strengths 
ranging from 140,000 to 165,000 psi 
and electrical conductivity of 70% 
International Annealed Copper Stand- 
ard. It is produced in round wire 
0.160 diameter down to the fine gages 
of magnet wire and in flat wire of 
equivalent cross section area having 
a maximum width of % in. Indicated 
applications are for spring parts re- 


quiring high electrical conductivity; 


also for watch and instrument parts 
which may be blanked from narrow 
strip. It shears cleanly, cuts freely 
to give a fine finish, and has sufficient 
ductility to withstand some forming 
operations. 

For further information circle No. 302 
on literature request card on p. 32B 


COOLANT: A new water-soluble 


coolant for honing has been developed 


by Pelron Corp. The new product, 
Pelron 560, facilitates the removal of 


stock and eliminates many problems 
involved in the use of kerosene and 
sulphur-base oils used with kerosene. 
Pelron 560, containing a high per- 
centage of liquid detergent, an ex- 
treme pressure agent, and a rust pre- 
ventive, eliminates excessive heat. 
Concentrations are 15:1 to 20:1. 

For further information circle No. 303 
on literature request card on p. 32B 


INSPECTION METHOD: Develop- 
ment of a new, high-speed dye pene- 
trant inspection process has been an- 
nounced by Turco Products, Inc. The 
new product, called Chek-Spek, is a 
partner of Dy/Chek. When used in 
conjunction with a vapor degreaser, 
the process requires only two mate- 
(flash point, 140° 
F.) and developer (flash point, 180° 
F.). No royalty fee, licensing fee or 
technical service charge is made and 
the method is applicable to both fer- 
rous and nonferrous metals. 

For further information circle No. 304 
on literature request card on p. 32B. 


rials penetrant 


SOLDER STRIPPER: A new alkaline 
chemical for rapid dissolving of tin, 
lead and tin-lead solder, electrode- 
posits or hot dipped coatings, has been 


announced by Enthone, Inc. This ma- 
terial is used in water in a concentra 
tion of 1 lb. per gal., with the solu- 
tion at 160 to 180° F. Because it is 
alkaline, there is no attack on copper, 
brass, bronze, steel and stainless steel. 
The stripping action on both tin and 
lead is fast and thicknesses of 0.005 
to 0.010 in. are removed in 1 hr. 

For further information circle No. 305 
on literature request card on p. 32B 


CLEANER FOR USE IN PHOS- 
PHATING: A compound designed 
especially for use as a precleaner for 
steel that is to be deep drawn or ex- 
truded has been announced by the 





CARBONITRIDING: The Lindberg 
Engineering Co. has added a new gas- 
fired vertical radiant-tube unit to 
their line of carbonitriding furnaces. 
The radiant tubes can be removed and 
replaced in a matter of minutes, elim- 
inating costly production down time 
while the furnace cools. The new 
furnace is rated at 250 net lb. per hr. 


It is a completely packaged unit with 
built-in quench system and automatic 
cycle control. The endothermic at- 
mosphere generator is adjustable to 
produce different 
carbonitriding, carburizing, annealing 
and bright hardening. 

For further information circle No. 306 
on literature request card on p. 32B 


atmospheres for 
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For Brass and Copper Tubing 
that will LAST... 





Chink of 


iy 


Chirsl- 





the left is widely used in automotive heating and 
cooling components, while the fabricated parts 
shown in the same illustration are typical of 
other H & H applications. If your operation calls 
for tubing that will last, call your nearest H & H 
representative firs! 


<& 
LOCKSEAM TUBING* 


Available in round or oval shopes, in a wide 
range of metals. Precision cut fo random 
or specified lengths in sizes to mee! 
requirements of heating ond cooling field. 
Solder coated on outside or both sides. 


*Blueprint of size ranges and standard tubes 
furnished upon request. 


HaH TUBS aN AND WA mawuracrunine COMPANY 
Sty 


METALFLO LOCKSEAM COIL STRIP AND SEAMLESS TUBING TUBULAR PARTS 





} ny 





Detrex Corp. 


The compound, Detrex 
61, is used in a soak tank at approx- 
imately 190° F. at concentrations of 
6 to 10 oz. per gal. It removes oil, 
grease and dirt from ferrous parts. 
For further information circle No. 307 
on literature request card on p. 32B 


RECORDER: The Bristol Co. has 
announced the addition of round-chart 
recorders and automatic controllers to 
its line of electronic potentiometers 
and bridge instruments. The new 
models are accurate, high-speed, con- 
tinuous-balance, null-type electronic 
instruments which can be used to 





measure any variable that can be 
translated into d-c current, d-c volt- 
age, capacitance or resistance. The 
measured variable is simultaneously 
recorded on a 12-in. diameter chart 
and indicated on a large circular scale. 
Models are offered for full-scale pen 
travel in 7, 3, 1%, or 2/3 sec. 

For further information circle No. 308 
on literature request card on p. 32B 


IMMERSION HEATER: The Glorod 
electric immersion heater, announced 
by Cleveland Process Co., is a fused 
quartz heater, inert to acids, which 
requires no cleaning or maintenance. 
As one of the best electrical insulat- 
ing materials known, fused quartz 


also eliminates stray currents in elec- 
troplating. Applicable for heating all 
electropolishing and electroplating 
baths as well as phosphatizing solu- 
tions, the heater is of light weight for 
easy handling in all metal finishing. 
For further information circle No. 309 
on literature request card on p. 32B 


STAIN REMOVER: A new com- 
pound, Gulf No-Rust FPR (finger- 
print remover), has been developed 
by the Gulf Oil Corp. A need for such 
a product is evidenced by the expe- 
rience of manufacturers of parts and 
products with dimensional tolerances 
and surface smoothness of a few ten- 
thousandths of an inch or even a few 
microinches, finding the product use- 
less or inoperative because of slight 
corrosion or heavy staining. The new 
compound contains a rust preventive. 
It may be applied to steel, brass, cop- 
per, cadmium, magnesium, zinc, and 
other metal surfaces by dipping, 
flooding, or spraying, and can be 
readily removed with any petroleum 
solvent when the part is ready for use. 
For further information circle No. 310 
on literature request card on p. 32B 


ELECTRIC FURNACE: The new 
Waltz electric furnace is equipped 
with a mechanical, foot-operated de 
vice for opening and closing the door, 
allowing the operator to use both 
hands for putting material in the 


oven. The furnace is 220 volt, 60 
cycle, and available in either single 
or three-phase. Heating elements are 
heavy chromium-nickel alloy ribbon 
held in grooves in the inner face of 
tile that acts as the inside lining. 

For further information circle No. 311 
on literature request card on p. 32B 


FLAME FAILURE SAFEGUARD: 
Combustion Control Corp. has intro- 
duced flame failure safeguard type 
F18T-3. This new photoelectric de 
vice provides operating flame failure 
protection for manually ignited oil 
burners, air heaters, ovens and kilns, 
and is used with program controls to 
protect automatically ignited oil 
burner installations. On existing in- 
stallations, this safeguard is readily 
substituted for slow-acting thermally 
responsive switches to give increased 


protection and is approved by all 
leading insurance laboratories. 

For further information circle No. 312 
on literature request card on p. 32B 
SURFACE RESISTANCE INDICA- 
TOR: 


a device to measure the surface elec- 


Weltronic Co. has announced 


trical resistance, directly in microhms, 
as a criterion of the effectiveness of a 
cleaning process. It was primarily 
designed for measuring the resistance 
of aluminum; however, other mate- 
rials with low surface resistance may 


measured. It is invaluable 
when manufacturers must meet spec 
ifications MIL-W-6860 and MIL-W 
6858 (AN-W-30 and AN-W-32). The 
indicator can measure directly the 


also be 


total surface resistance of two sheets, 
or coupons, when placed between two 
self-contained electrodes. Resistance 
values of 0 to 100 microhms are read 
directly; 100 to 1000, indirectly. 

For further information circle No. 313 
cn literature request card on p. 32B 


SAND TESTING: The Harry W. 
Dietert Co. has introduced an auto- 
matic unit that determines and re- 
cords the permeability, green strength, 
green deformation and temperature 
of molding sand. The unit may be 
synchronized with conveyor belt or 
mixing equipment so that it will start 
and stop with mated equipment. It 
will add the correct amount of water 
to the sand in a mixer so that the 
The rate 
of testing may be selected from the 
fastest rate of 15 sec 


sand is correctly tempered. 


per sample to 
one test every 6 min. 

For further information circle No. 314 
on literature request card on p. 32B. 


PERMANENT MAGNET: A new 
magnetic material which exhibits a 
coercive force of 3000 oersteds, the 
highest recorded coercive force of any 
known permanent magnetic material, 
has been developed in the Naval 
Ordnance Laboratory It has been 
named Bismanol from its composition 
of bismuth and manganese and NOL 
where it was prepared. Because of 
the high coercive force Bismanol ex- 
ceeds any other permanent magnet 
except the platinum-cobalt alloy in 
available flux density in short mag- 


nets where the ratio of length to di- 
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At Farrell-Cheek, this Pangborn Turn-Style Table is 
leaded on one side while cleaning takes place on 
the other. This feature alone saves the company 
$2159 @ yeor on labor! 


FARRELL-CHEEK STEEL CO., Sandusky, Ohio, reports: 
All-Pangborn-Equipped Cleaning Room 
Does Better Job at Lower Cost! 


New Pangborn "Blast Master” Rotoblast 
Barre! brings praises from foundries 
everywhere on outstanding new fea- 
tures, such as: Abrasive-Tight Door and 
Housing + Non-Clogging Work Con- 
veyor + Automatic Throw-Out Torque 
Arm for protection against jams, etc. 


Five men released for other work! That's the 
labor saved by modern Pangborn Rotostast 
in the cleaning room at Farrell-Cheek Steel 
Co. Management here went “‘all-Pangborn 
more than 30 years ago and here's why 


that policy is still maintained today 

Seven Rotosiast Machines and a depend 
able Pangborn Air Blast Room clean hundreds 
of tons of castings each week. Product 


hour has been increased 
requirements have been sharply 


Result: a $12,107 saving on labor each y« 


ROTOBLAST CAN SAVE YOU MONEY, TOO! 
Whether you need Barrels, Tables, Roon 
Pangborn has the right 
Rotostast equipment for job. Write f 
free Bulletin 214 to: PaANGcsBorN Corpora 
TION, 1800 Pangborn Bivd., Hagerst 


special equipment 


look to Pangborn for the 
latest developments in Blast Cleaning 


and Dust Control equipment 


AST CLEANS 
CHEAPER 


with the right equipment for every job 








ameter is one or less. Bismanol mag- 
nets are made by powder metallurgy. 
For further information circle No. 315 
on literature request card on p. 32B 


HARDENING 18-8: Austenitic 18-8 
stainless steel has been used for mill- 
ing cutters and reamers for cutting 
steel and cast iron. This has been 
accomplished after the 18-8 tools 
were hardened by the new Super 


Scottsonizing process developed by C. 
U. Scott & Son, Inc. Tools were 
finished to size before hardening. 
Large 18-8 parts, weighing up to 
600 lb., have also been successfully 
treated by the process. 

For further information circle No. 316 
on literature request card on p. 32B 


RECORDING POTENTIOMETER: A 
new recorder of the null-balancing 
(potentiometer) type has been an- 
nounced by the Weston Electrical 
Instrument Corp. Among the new 
features is a simplified chart frame 
which swings out full 180° on straight 
pivots with the chart always remain- 


ing in time sequence. A simple screw- 
driver adjustment provides a selec- 
tion of five different chart speeds. 
Changing ranges requires only sub- 
stituting the desired range standard 
on the range panel and tightening. 

For further information circle No. 317 
on literature request card on p. 32B 


FILTER: Through use of an end- 
less belt the Delpark industrial filter 
permits utilization of the same filter- 
ing mediums over and over. This fil- 
ter, designed to serve individual ma- 





Blast Cleaning Unit 
is PORTABLE! 


Ideal for 

maintenance 

and many 

other jobs, 

including re- 

moval of rust, 

dirt,scale,etc. 

Economically 

cleans 

large ob- 

jects like 

tanks, bridges, structural work be- 
fore painting. Six sizes, stationary or 
portable, from . $170.00 and up 


STOP DUST 
at the SOURCE! 


Pangborn indus- 
trial type Unit 
Dust Collectors 
trap dust at 
source. Machine 
wear is minimized, 
housekeeping and 
maintenance costs 
reduced. Solves 
many grinding and 
polishing nuisances 
and material 
losses. Models from 


$286.00 and up 








Hydro-Finish 
SPEEDS POLISHING! 


Removes scale, and 
directional grind- 
ing lines. . . 
prepares sur- 
faces for plating 
and holds toler- 
ances to .0001”"! 
Liquid blast 
reduces costly 
hand cleaning 
and finishing 

of molds, dies, 
tools, etc. 
Models from 
$1410.00 and up 


COMPACT Blast Cabinet 
for SMALL WORK! 


Ideal for pro- 
ducing smooth, 
clean surfaces on 
pieces up to 60” 
x 36” in size. 
Cleans metal 
parts, removes 
rust, scale, grime, 
dirt, paint, etc., 
in a few seconds. 
Saves money all 
year ’round. Models from $319.00 up 


Look to Pongborn for the lotest developments in Blast Cleaning ond Dust Contro! Equipment 


Blast Cleaning 
Cabinets 
Blast Cleaning 
Machines 
Unit Dust 

* Collectors 
Hydro-Finish 

* Cabinets 





MAIL 
COUPON 
FOR DETAILS 


PANGBORN CORP., 1800 Pangborn Bivd., Hagerstown, Md. 


Gentlemen: Please send me more information on the equipment I 
lve checked at the left 
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A simple method of 
controlling temper- 
atures in: 


© WELDING 


@ HEAT-TREATING 
IN GENERAL 


It's this simple: Select the 
Tempilstik® for the working 
temperature you want. Mark 
your workpiece with it. When 
the Tempilstik® mark melts, 


the specified temperature has = gives up 


hed. to 2000 
been reached pce 





Available in these temperatures (°F) 





125 | 275 | 450 | 1000 | 1550 
138 288 500 1050 1600 
150 | 300 550 1100 1650 
163 | 313 | 600 1150 1700 
‘ae | 325 | 650 | 1200 | 1750 
200 | 338 | 700 | 1250 | 1800 
213 | 350 | 750 | 1300 | 1850 
225 | 363 | goo | 1350 | 1900 


3 263 400 | 950 1500 





238 375 850 1400 1950 
250 388 900 1450 2000 




















FREe —Tempil® “Basic Guide 


to Ferrous Metallurgy" 
— 16%” by 21” plastic-laminated wall 
chert in color. Send for sample pellets, 
stating temperature of interest to you. 


‘GORDON: 
:? SERVICES: 
CLAUD S. GORDON CO. 


Manufacturers & Distributors 
Thermocouple Supplies + Industrial Furnaces & Ovens 
Pyrometers & Controls + Metallurgical Testing Machines 
Dept. 1> + 3000 South Wallace St., Chicago 16, III. 
Dept. 15 + 2035 Hamilton Ave., Cleveland 14, Ohio 
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chine tools or larger central coolant 
systems, can also be applied to the fil- 
tering of quenching oils and washing 


solvents. The filter material, in the 
form of endless belting, rests on and 
conforms to a flat endless conveyor 
of open construction. Capacities range 
from 2 to 1000 gal. per min. 

For further information circle No. 318 
on literature request card on p. 32B 


FATIGUE MACHINE: A new model 
of the Baldwin-Sonntag SF-2 fatigue 
machine is announced by Baldwin- 
Lima-Hamilton Corp. The SF-2 is a 
standard model which now range 
in alternating force capacity from 25 
to 10,000 Ib. or from 50 to 20,000 Ib. 
in one direction only. Maximum 
travel of the loading yoke is % in. 
and testing speed is 1800 cycles per 
min. Maximum load capacity was in- 
creased 25%. Simulated service tests 
of small parts can be made on the 
new model machine, whereas the orig- 
inal machine was limited to sheet 
metal specimens. Another feature is 
an accessory preload attachment 
which becomes a part of the machine 
when desired. This permits applying 
preload either in up or down direction. 
Any pulsating load may be super- 
imposed on a static preload within 
the capacity of the machine. 

For further information circle No. 319 
on literature request card on p. 32B 


FINISHING SMALL PARTS: A 
system which completely finishes 1440 
small parts per hour has been an- 
nounced by The Cincinnati Cleaning 
and Finishing Machinery Co. The 
equipment washes, phosphatizes, 
rinses and dries the parts, then dip 
paints, drains and bakes them, re- 
turning them to the loading station 
for unloading by the operator. The 
unit occupies 20-ft. square of floor 
space and is 10 ft. high. 

For further information circle No. 320 
on literature request card on p. 32B 


THICKNESS TESTING: The econ- 
omy, speed and convenience of non- 
destructive thickness measurements 
by the ultrasonic Audigage thickness 
tester can be increased by the use of 


a new magnetic fixture to hold the 
searching unit against the plate being 
tested. This accessory assures good 
contact, prevents accidental shifting 
of the scarching unit during tests and 
permits one man to operate the in- 
strument alone. It is particularly 
valuable when test points are beyond 
casy reach, such as tank bottoms and 
sides. The fixture consists of a flat 
spring with an Alnico permanent 
magnet coupled flexibly to each end, 
and means for attaching the search- 
ing unit quickly and easily to its 
center. The standard magnets are of 
sufficient strength to hold the unit 
properly against surfaces that are 
slightly irregular or covered with a 
thin coat of paint; heavier magnets 
are used on cast iron and other rough 
surfaces, or on plates covered with 
thick coatings of paint or scale. 

For further information circle No. 321 
on literature requcst card on p. 32B 


ABRASIVE CUTTING: Cutting by 
means of a high-velocity stream of 
gas-propelled abrasive particles, the 
newly developed S. S. White indus- 
trial Airbrasive unit provides a fast, 
accurate method of doing a number of 
precision operations, including con- 
trolled removal of metallized films 


SRP 
bra 5 
i 

ras 


from glass and ceramics, drilling thin 
sections of hard-to-work materials, 
cutting extremely hard or brittle 
materials, etching, light deburring 
and polishing. In operation, a gas- 
propelled abrasive stream is directed 
against the work surface through a 
tungsten carbide nozzle. As it leaves 
the nozzle, the stream travels at ap- 
proximately 1100 ft. per sec. and is 
only 0.018 in. in diameter. The cut- 
ting action is accomplished without 
increase in temperature and without 
the pressure and vibration experienced 
with other cutting methods. 

For further information circle No. 322 
on literature request card on p. 32B 
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Equipped with 


Weal 


Maximum brazing efficiency, in an 
electric furnace, is assured through 
the closely controlled power input 
and accurate control of temperature 
in the heating zones. Of this, you 
can be certain when GLOBAR silicon 
carbide heating elements are incor- 
porated into the furnace design and 


construction 


In roller hearth type copper braz- 


furnaces, such as those of a 


ing 


prominent automobile manufac- 


turer shown here, additional ad- 


cen ...4 sure sign of 


ancremen’s brazing efficiency 


vantages provided include a wide 
and flexible range of controlled 
temperatures...uniform heating... 
and safe clean operating condi- 


GLOBAR 


Heating Elements 
» CARBORUNDUM 


TRADE MARK 


tions. Of equal importance, 
GLOBAR elements are interchange- 
able and can be replaced quickly 
and easily without shutting down 
the furnace 


Worth investigating are these and 
still more advantages of GLOBAR 
heating elements. Write Dept 
MP 87-114 for full information. 


Carborundum” and “Globar” are registere 


trademarks which indicate manufacture t 
The Carborundum Company, 
Niagara Falls, New York 
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MAKERS OF ALLOYS 


Where steelmakers have the need, (eee ss VCA shows the u ay. 


CHEMICALS AND METALS 


VANADIUM CORPORATION OF AMERICA 


420 Lexington Avenue, New York 17, N.Y. 
Pittsburgh « Detroit e Chicago e Cleveland 


RESEARCH LABORATORY —Bridgeville, Pa. 
PLANTS — Niagara Falls, N. Y., Graham, W. Va., Bridgeville, Pa. 
MILLS—Durango and Naturita, Colo., White Canyon, Utah. 








Here’s an added source 
of Vancoram Alloys for the Iron, Steel, 
Aluminum and Chemical Industries .. . 


First unit of NEW plant of VANADIUM CORPORATION now in 


operation at Graham, W. Va. 


This plant is the largest single expan- 
sion in our corporation’s history. Here 
we are producing a number of varieties 
of our Vancoram alloys for use by the 
iron, steel, aluminum and chemical 
industries. 


Part of a consistent program of ex- 
pansion, this addition is designed to 
keep the corporation a step ahead of 


the ever-growing demands of industry. 








WHAT THIS PLANT MEANS TO YOU: 


Better all-round service . . . our 
new location is situated close 
to power sources, raw material 
supply and transportation. 


Quick deliveries . . . since out- 
put is increased. 


Easy inventory control . . . you 
order just the amount you need, 
when you need it. 


Improved production planning 
. +» you can count on a full 
supply of ferro-alloys. 











7wo Years without 
Maintenance 


Hydrochloric Acid Vapors 
Sulphuric Acid Mist 
Nitrous Oxide 
Chlorobenzol 

Toluol 

Aerated Benzol 
Aromatic Amides 





Three Hasrettoy alloy B dust coll 
have just completed 2 years” steady service 
handling these corrosive chemicals. They are 
used in a large chemical plant to wash reaction 
gases and to reclaim many valuable chemicals 

Hasrettoy alloy B has excellent resistance 
to hvdrochlorie acid in all concentrations, even 

to the boiling points. It also has good resistance to sulphuric acid and many other 
chemicals. The alloy can be fabricated into practically any type of chemical equipment. 

For information on the resistance Hastrectoy alloy B has shown to many corrosive 
media and on fabrication procedures, write for a copy of “Hastrettoy High-Strength, 


Nickel-Base, Corrosion-Resistant Alloys. 


Haynes Stellite Company 
| AY N 7 S A Division of 
Union Carbide and Carbon Corporation 
tas 


General Offices and Works, Kokomo, Indiana 
Sales Offices 
Chicago — Cleveland — Detroit — Houston 
Los Angeles —New York —San Francisco—Tulso 
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IN MANUFACTURERS’ LITERATURE 


323. Abrasive Unit 

Bulletin 5205 on small dry-abrasive 
airblast unit for cutting hard materials 
and precision metal finishing. S. S 
White Industrial Div. 


324. Air-Gas Mixer 

Engineering and application data on 
series “LP” air-gas proportional mixer 
is available in Bulletin L-300. Eclipse 
Fuel Engineering 


325. Alloy Steel 

40-page book on heat treated alloy 
steel plate for maximum abrasion and 
impact resistance. Details on uses; 12 
pp. of technical data. Jones & Laughlin 
326. Alloy Steel 

Booklet tells how 4150 and other alloy 
steels —— toughness, strength and 
durability under severe conditions of 
service. U.S. Steel 
327. Alloy Steels 

16-page booklet, “Alloy Steels and 
How to Get the Most Out of Them”, 
contains seven case histories selected 
from varied fields. Republic Steel 


328. Aluminum Bronze 

12-page article, “Welding Iron-Bear- 
ing Alpha Aluminum Bronze”. Test re- 
sults of improved aluminum bronze 
alloy sheet with improved weldability 
Ampco Metal, Inc 


329. Aluminum Castings 
135-page spiral-bound book describes 
the aluminum casting alloys, foundry 
principles and practice, design consid- 
erations and heat treatment for cast- 
ings; 32 pp. of tabular data. Alcoa 


330. Aluminum Castings 

24-page brochure gives tabular data 
on composition, mechanical properties 
and heat treatments of standard alumi- 
num casting alloys. ASTM, SAE and 
Alcoa designations cross-referenced. 
Aper Smelting Co 


331. Aluminum Extrusion 

Bulletin 340-A on aluminum extru- 
sion process and presses of 500 to 5000 
tons capacity. Watson-Stillman 


332. Aluminum Fasteners 
8-page illustrated booklet on all types 

of aluminum fasteners. Also accessories 

and screw machine products. Alcoa 


333. Aluminum Welding 

New control system that extends 
electrode life for spot welding alumi- 
num, fully described in “Technical Ad- 
visor No. 15". Reynolds Metals 
334. Ammonia for Heat 

Treating 

20-page booklet, “Ammonia Installa- 
tions for Metal Treating”, gives proper- 
ties of ammonia used in heat treating 
and describes equipment in general use. 
Armour & Co 
335. Analysis 

Article on use of direct-reading spec- 
trometer at Kaiser Steel. Baird Assoc 
336. Annealing 

7-page article, “Annealing Steel Car- 
tridge Cases at Ekco Products”, de- 
scribes furnace practice and results. 
Sunbeam Corp 
337. Anodes 

Data sheet describes lead alloy anodes 
used for chromium plating United 
Chromium 


338. Anodizing Racks 

Folder gives data on aluminum racks 
with copper hooks, insulated for any 
anodizing solution. National Rack Co. 


339. Anti-Carburizing Paint 

Literature on paint to prevent car- 
burizing or hardening of certain spots 
on steel parts. Case Hardening Service 
340. Atmospheres 

8-page Bulletin SC-155 discusses fol- 
lowing controlled atmospheres: RX, 
DX, NX, HNX, AX, HX. Compositions, 
—_——. effects on steel, drawings 
of generators. Surface Combustion 


343. Automatic Rockwell 

Bulletin on high-speed automatic 
Rockwell hardness tester for quantity 
production. After testing, pieces are 
automatically sorted into good, too soft, 
too hard. Testing Equipment Co. 


344. Band Saw Blades 

Bulletin on wavy-set and raker-set 
band saw blades. Standard specifica- 
tions. Henry G. Thompson & Son 


345. Barrel Finishing 

20-page bulletin on burnishing mate- 
rials, finishing barrels. Six steel bur- 
nishing shapes explained. Abbott Ball 


346. Barrel Finishing 

22-page booklet J-7 = up-to-date 
facts and figures on barrel finishing, 
tells how single-unit installation may 
yield savings up to 95% on various types 
of parts. Almco Div 
347. Bearing Failures 

12-page bulletin 146 outlines basic 
steps for prevention of common bab- 
bitted bearing failures—choice of metal, 
pouring practice, in-service mainte- 
nance. Federated Metals Div 








555. Shell Molding | 


How important is shell mold- 
ing? So important that it will re- 
place half of all sand casting within 
ten years, in the opinion of one of 
the nation’s top metallurgists. De- 
spite its potential of 5 million tons 
a year, the new process has been 
surrounded by much secrecy, and a 
recent bulletin of 26 pages can rea- 
sonably claim to be the most com- 
plete and factual text available. 
This bulletin, “The Shell Molding 
Process”,* will bring the technical 
reader up to date on principles and 
practice of a truly revolutionary 
foundry development. 

The process is basically simple: 
ferrous or nonferrous metal is 
poured into backed-up resin-bonded 
sand shells of ‘« to *s in. thickness. 
Smooth as-cast surfaces are pro- 
duced with dimensional tolerances 
of 0.002 to 0.004 in. per in. In six 
years of development a point has 
been reached where automatic 
mold-making machines capable of 
turning out 1000 shell molds an 
hour are on the market. 

The booklet begins with a re- 
view and definition of shell molding 
and proceeds to an enumeration of 





* Published by Monsanto Chemical 
Co. Copies are available at no charge 
to readers of Metal Progress who cir- 
cle No. 555 on the literature request 
card, page 32B. 


material and equipment require- 
ments. Under the latter, a list is 
given of light companies manufac- 
turing engineered equipment for 
shell molding. 


To make this simple foundry 
process work, careful control of 
mold materials is required. The 
characteristics of both ideal and 
satisfactory sand are discussed; 
information is given on sands from 
seven U. S. deposits. Heart of the 
process is the thermosetting binder, 
high-polymer resins produced by 
the plastics industry. The signifi- 
cance of various resin properties, 
for molding applications, is treated 
in specific terms. A discussion of 
practical considerations and limita- 
tions of the process completes this 
useful book. 





341. Atmospheres 

Bulletin 1-10 supplies technical infor- 
mation on inert gas generators and 
data on costs. C. M. Kemp Mig 


342. Automatic Polishing 
14-page, illustrated brochure describes 

automatic equipment for polishing, 

buffing and grinding. Murray-Way 


348. Bending Aluminum 

Bending formulas and radii for 90 
and 180° cold bending of various grades 
and tempers of aluminum. From “Tech- 
nical Advisor No. 18". Reynolds Metals 
349. Bimetal Elements 

32- e booklet, “Successful Applica- 
tions of Thermostatic Bimetal”, de- 
scribes 18 uses and gives engineering 
data. W.M. Chace Co 
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# 350. Blackening Compounds 
s Bulletin on blackening compounds 
pro uction (for ferrous alloys) to AMS Spec. 2485 
Swift Industrial Chemical Co 
351. Blast Cleaning 


New 4-page brochure explains a com- 
K ETTE fe 4 0 nr Ss FA STE Ee pletely enclosed chamber in which large 
castings are cleaned by streams of cen- 
trifugally hurled abrasives. Pangborn 
352. Blowers 
Bulletin on new constant-pressure 
turbo blower and properly selected pip- 
ing. North American Mig 
353. Boiler Tubes 
Bulletin TB-331A gives working pres- 
sures and other data on boiler tubes 
Babcock & Wilcor 


354. Brass and Bronze 

8-page booklet on control methods 
applied to brass rod, forgings, die cast- 
ings and welding rod. Titan Metal 
355. Brazing 

Bulletin 124— on salt bath brazing 
process — shows how it is possible to 
substitute brass for copper and develop 
joints of adequate strength for most 
steel assemblies. Ajar Electric Co 
356. Brazing 

50-page text GEA-3193 describes the 
methods and applications of electric- 
furnace brazing. General Electric 














357. Brazing Stainless Steel 

Illustrated booklet, “Bright Anneal- 
ing, Hardening and Brazing Stainless 
Steel”, describes conveyor furnace and 
bright brazing alloy. Sargeant & Wilbur 
aw 358. Brazing Washers 

Free sample of silver brazing alloy 
preformed washer coined from wire 
ebW 0 Lucas-Milhaupt Engineering Co 
qu 359. Bronze Castings 


Booklet on sand and centrifugal cast- 





ings. American Non-Gran Bronze 


] ‘ 
A So deri ng Gu n gy ey oe multiport flame-type 
_ 
> 


gas burners for use in brazing, soldering, 
hardening and tempering. Selas 
361. Burners 

Bulletin on combination gas and oil 
burner with high rate of combustion 
Ra-Diant Heat Refractories Sales Co 
362. Burners 
‘ : Bulletin 1220-5 describes tempered 
moving part. This new automatic flame burners for controlled heating 

. F . z cycle Bloom Engineerin 
gun replaces the soldering bath, co genre ' ‘ ; 
Increased production hand solderi ‘ : 305. arburizing 
er y ‘ , 29 

. . ‘ . de ing, and _ many Cases, Case history and job data on localized 

Pin-point location for cleaner seams €XPensive fixtures. Quickly adapted carburizing of sewing machine parts 


Better work appearance to various size parts. re See 


Ae 


Big labor saving 
Solder saving 


Adi ‘ ; : 364. Carburizing Baths 
: justable to the speed of work Deposits solder or brazing wire Bulletin contains charts of relative 
ower maintenance cost to the exact spot for cleaner sez case penetrations at various times and 
< Px — ‘ened — temperatures. Also replenishment chart 

Thi $2 This new MOGUL soldering gun is for salt baths. A. F. Holden Co 
is new MOGt L unit is builttode- now in wide use, saving time and 365. Castings, Heat Resistant 
posit silver, lead and tin base solders money, increasing production, and Bulletin on my eo castings for 
in a li : —y er .— conveyors, roller hearths, trays, and 
? a liquid or semi-liquid form . . . turning out a better-looking prod- tube assemblies. Standard Alloy Co 
aster, cleaner . . . to any constant uct. 366. Ceramic Coating 

24-page book on ceramic coating as a 
means of conserving strategic metals 
and extending metal life at high tem- 
peratures. Solar Aircraft 


i eae eo TSS R, OR SOREL PL PY 367. Cleaner 
Ki : Bulletins on Virgo descaling salt and 


Write today for new MOGUL SOLDERING GUN bulletin. 


{ Virgo molten cleaners. What they are 
METALLIZING COMPANY how they work, their advantages and 
how they fit into your operations 

4 Hooker Electrochemical Co 


OF AMERICA / 368. Cleaner 


Rn ag data on industrial metal 
cleaners for use with water in either 
Dept. mP, 3520 West Carroll Avenue still-tank or spray-washing equipment 
Chicago 24, Illinois Solventol Chemical Products 
Telephone: SAcramento 2-3710 369. Cleaning 
Bulletin 30 describes dip method of 
precleaning metal. Magnus Chemical 





itis es LS IPS 








370. Cleaning 

12-page bulletin on washing and dry- 
ing machines; conveyor, cabinet, drum 
and vertical types described. Indus- 
trial Washing Machine 
371. Cleaning 

Bulletin 214 gives full details, specifi- 
cations and actual performance on 
Rotoblast cleaning. Pangborn 
372. Cleaning 

Catalog describes selection and use of 
shot and grit for cleaning and peening 
Cleveland Metal Abrasive Co 


373. Cleaning and Buffing 
24-page booklet describes origin and 

development of various metal cleaners 

and tripoli compositions. Puritan Mjfg 


374. Cleaning and Finishing 
16-page brochure on various cleaning 
processes, phosphating, aluminum 
brighteners and rust preventives. Ref- 
erence chart included on six phosphat- 
ing cycles. Turco Products 
375. Cleaning and Finishing 
12-page illustrated catalog A-652 gives 
the complete story on planning indus- 
trial finishing systems and shows many 
installations of cleaning and pickling 
machines operating in large metal- 
working plants. R. C. Mahon Co 


376. Coatings and Packaging 

43-page guide to better preservation 
and packaging deals with procedures 
for hot dip packaging. Seal-Peel 


377. Coatings, Metal 
Explanations of high-vacuum evapo- 
ration of metals and other solids set 
forth in detail in new 12-page booklet, 
“Vaporized Metal Coatings by High 
Vacuum”. Distillation Products, Inc 


378. Cobalt Alloy 

12-page booklet, “Haynes Alloy No 
25”, tells of the unique properties of 
this cobalt-base alloy. Haynes Stellite 


379. Cold Extrusion 

Folder describes process in which 
5-in. dia. steel billet can be cold formed 
to a cup with less than *% in. wall thick- 
ness in three strikes. Detrer Corp 


380. Combustion Equipment 

Catalog 52 gives condensed pictorial 
review of oil and gas combustion equip- 
ment for production applications. 80 
illustrations. Hauck Mfg 


381. Composite Castings 
16-page brochure illustrates 50 appli- 

cations of casting process for making 

bi-metallic components Al-Fin Dit 


382. Continuous Castings 
12-page catalog describes properties, 

sizes and weights of continuous cast 

bronzes. American Smelting & Refining 


383. Controlled Atmospheres 

24-page bulletin describes production 
problems with reference to dry atmos- 
pheres. Pittsburgh Letrodryer 


384. Coolant System 

Bulletin on new atomizing system to 
aid cooling and lubricating of cutting 
tools. Henry G. Thompson & Son 


385. Copper Alloy Tubes 

Extensively illustrated 32-page bro- 
chure deals with causes of corrosion 
and means of combating them, as well 
as choice of materials for condenser 
tubes. Revere Copper & Brass 


386. Copper Alloys 

Article on refining secondary copper 
alloys deals with sequence of removal 
of Al, Mn, Si, P, Fe, Zn, and use of pure 
oxygen instead of air. R. Lavin & Sons 


387. Corrosion-Proof Cement 

12-page bulletin gives corrosion re- 
sistance of four types of cement versus 
176 common chemical solutions. Atlas 
Mineral Products 








Impregnate 


PRESSURE CASTINGS 


Economically 


' 


with the NEW 
200 Mogullizer 


The remarkable MOGULLIZER offers 
you a positive, low-cost method of 
impregnating pressure castings to 
meet the most rigid specifications. 
Pressure castings impregnated with 
this equipment have been success- 
fully subjected to severe tests with 
hot kerosene, hot oil, hot water and 
other solutions under pressure, with 
no evidence of porosity remaining. 


Meets All Contract Specifications 
If your contract calls for casting 
impregnation, it will pay you to get 


the facts today on this MOGULLIZER 
packaged plant which utilizes both 
pressure and vacuum stages in its 
operation. MOGUL Cast Seal B is 
an approved impregnating solution 
designed by us for use with the 
MOGULLIZER. Any impregnating 
materials can be used satisfactorily 
in these machines. 

Designed for High Production 
We manufacture other units to meet 
the needs of every application. We 
can also furnish special refrigerated 
units as well as polymerizing tank 
for use with the MOGULLIZER. Let 
us know what your production re- 
quirements call for. 


Write today .. . for free MOGULLIZER 
literature and our recommendations 
for your casting salvage problems. 


NOTE: There are job shops in certain areas that con toke care of your contract work. 


A few territories are still open for job shop installation. Write for set-up plan today. 


METALLIZING COMPANY 
OF AMERICA 


Dept. MP, 3520 West Carroll Avenue 
Chicago 24, Illinois 
Telephone: SAcramento 2-3710 
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Sivyer Castings may not inspire many long, low 
whistles, but they shape up nicely, nonetheless. 

Their high dimensional accuracy, clean cored holes, 
absence of excess metal, and unusually good finish 
are appreciated by manufacturers with a sharp eye 
for better casting values. Sivyer “plus” features 
mean savings for you, too... in less handling... 
lower machining time ... in longer, more dependable 
casting life. That’s why it pays to specify castings 


carrying the Sivyer co) 


The sign of a “model” casting. The Sivyer ® is 


your assurance of the ultimate in safe, dependable steel castings. 


SIVYER 


SPECIALISTS IN nibh ALLOY AND 
SPECIFICATION STEEL CASTINGS 





SIVYER STEEL CASTING COMPANY * MILWAUKEE <S > CHICAGO <S> MAIN OFFICE: 1675 SO. 43rd ST.e MILWAUKEE, WIS. 
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388. Corrosion Resistance 
Corrosion data on Koroseal tank lin- 

ings in contact with plating baths and 

other corrosive solutions. Metalweld 


389. Corrosion Resistance 
Single-page technical discussion of 

factors affecting corrosion resistance of 

Stainless steels. Cooper Alloy Foundry 


390. Cut-Off Machines 

16-page bulletin gives facts and fig- 
ures to aid in selection of the right cut- 
off machine for a given job. 14 models 
described. Tabor Mfg. 


391. Cut-Off Wheels 

Folder gives data, operating sugges- 
tions and grade recommendations of 
cut-off wheels. Manhattan Rubber Div. 


392. Cutting Compounds 

Data on cutting compounds for stain- 
less and titanium. Hangsterfer’s Labs 
393. Cutting Oil 

Facts on more efficient and economi- 
cal plant operation through use of right 
lubricants described in “Metal Cutting 
Pluids” booklet. Cities Service Oil 


394. Cutting Oil 

32-page bulletin of case histories on 
use of all-purpose base in various ma- 
chining operations. Houghton & Co 
395. Cutting Scrap 

Information available on oxygen-cut- 
ting and powder-cutting with Oxweld 
equipment to rapidly convert any steel 
or cast iron section into good, usable 
scrap. Linde Air Products 


396. Definitions 

36-page glossary of over 150 terms for 
producers and users of cast iron. Inter- 
national Nickel 


397. Demineralizer 
Bulletin on ion-exchange demineral- 
izer for low-cost purification of water 


for plating and other uses. Industrial 
Filter & Pump 


398. Descaling Process 

8-page bulletin on sodium hydride 
descaling process for ferrous and non- 
ferrous metals. Treating cycle, chem- 
istry of bath, raw materials and equip- 
ment design. Du Pont 


399. Die-Casting Machines 
Illustrated booklet giving specifica- 
tions, application data and full expla- 
nations of two new eo advan- 
tages on company’s line of die-casting 
machines. Lake Erie Engineering 


100. Die Casting 

4-page folder describes four die-cast- 
ing lubricants developed to provide 
clean, accurate castings, longer die life 
and more economical production. E. F. 
Houghton & Co. 


1. Die Castings 

Bulletin on design and manufacture 
of aluminum die castings. Hoover Co 
102. Die Steel 

Composition, properties and treat- 
ment of water-hardening alloy steel for 
cold heading dies, for life two to four 
times greater than formerly available 
Allegheny Ludlum Steel 
103. Die Steel 

Bulletin shows comparison of wear 
resistance, toughness and size rigidity 
for five grades of high-carbon, high- 
chromium die steels. Also curves of 
impact and hardness versus tempering 
temperature. Latrobe Steel 


404. Drawing Compounds 
Folder describes new type of lubricant 
for cold forming and drawing of stain- 
less steel, both austenitic and ferritic 
Hangsterfer’s Laboratories 


105. Drawing Zine 
Folder gives examples of drawn zinc 
articles. American Zinc Institute * 





do you have 


porosity 


neurosis 7 


Worried by leaking castings? Do you 
feel like this harrassed character. . . 
material losses, wasted machine time, 
lowered production and billing piling 
up on you? 


Take the proven POLYPLASTEX cure 


... teclaim rejects 
...impregnate microporous castings 


the POLYPLASTEX way... 


POLYPLASTEX Sealants, Methods and Service combine to correct 
microporosity in all metals — ferrous and non-ferrous. . .. 


FIRST 100% SOLIDS SEALANT No evaporation losses — Highest degree of 
sealing efficiency insured. 

POLYPLASTEX sealants withstand ex- 
tremes of temperature and pressure, harsh solvents and corrosive 
chemicals. Approved and used by industry and military services. 

METHODS. POLYPLASTEX research and experience insure economical and 
fool-proof results. Critical tolerances not affected. Process leaves 
no surface film or stain. 

AVAILABLE IN KEY INDUSTRIAL CENTERS 
Skilled, prompt and economical, impregnation Service conforms 
to all military specifications. 


WRITE FOR FREE LITERATURE TODAY 


POLYPLASTEX INTERNATIONAL, INC. 


441 MADISON AVE., NEW YORK 22, N.Y. 
LICENSEES THROUGHOUT THE WORLD 


A POLYPLASTEX Cast- 
ings Clinic is nearby. 
If you need immedi- 
ate service or consul- 
tation, fill in coupon 
and mail today. 


WAME TITLE 





COMPANY 





ADDRESS 





Gee acpeinane STATE 
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Sicon* 


*A PRODUCT OF THE SILICONES 


Sicon Protects 
Gas Heater 
Combustion 


= Chambers at 875° 
Sicon in COLORS 


Preserves 
Appearance of 

g Heating Equipment 
indefinitely 


CENTRAL GAS HEATER 
Mig'd by the JOHN ZINK CO., TULSA 


For years the protection of com- 
bustion chambers and outer cov- 
erings of heating equipment has 
been a problem 

The John Zink Company, a lead- 
ing manufacturer of gas heaters, 
solved this problem with SICON. 

SICON protects their combus- 
tion chambers against extreme 
high heats of 875° without powder- 
ing or losing its color 

SICON, in attractive colors, also 
preserves the outside appearance 
of their products, adding greatly to 
sales appeal, and prolonging life. 

The John Zink Company now 
uses SICON forall hot applications. 

Inside and outside—SICON is 
the finish that can often do the 
job where all others fail. 


WRITE FOR LATEST TECHNICAL 
DATA TODAY 


Sicon 


Silicone-Base Finish is 


manufactured exclusively by 


MIDLAND 


INDUSTRIAL FINISHES CO. 
Waukegan, Illinois 
ENAMELS SYNTHETICS 
LACQUERS VARNISHES 
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106. Ductile Iron 

Bulletin compares ductile iron with 
gray iron, malleable iron and cast steel 
Eight examples of applications where 
ductile iron is profitably employed 
American Brake Shoe 
107. Electric Contacts 

12-page catalog on properties and 
uses of electrical contacts. Included 
are silver, palladium, nickel and pow- 
dered metals. Gibson Electric 
108. Electric Furnaces 

Bulletin 473 describes rocking, auto- 
matic melting machine for various fer- 
rous and nonferrous alloys Detroit 
Electric Furnace Div. 


109. Electric Thermometers 
Catalog 6482 on recording circular- 
case electric thermometers for tempera- 
ture control of ovens and plating tanks 
Minneapolis-Honeywell 


110. Electroforming 

6-page reprint compares uses and 
——- of electroformed articles 
rom copper, iron and nickel. IJnter- 
national Nickel 


tll. Electromagnet 


Bulletin on multipurpose density for 
metal research. Arthur D. Little, Inc 


112. Electron Microscope 

New 20-page brochure describes in 
detail ten case histories in which the 
electron microscope has been at work 
solving problems of development and 
control in industrial laboratories. RCA 
113. Extrusions 

Data on services in the field of alu- 
minum extrusions. Himmel Bros. Co 
414. Finishes 

4-page folder about Iridite gives the 
characteristics and uses of chromate 
conversion coatings on nonferrous met- 
als. Allied Research Products 


415. Finishing 

Series of six bulletins describing fin- 
ishing compounds for stainless steel, 
aluminum and other metals. Apothe- 
caries Hall 
116. Finishing 

Check list on sixty products and 
processes for metal finishing, including 
an acid addition agent, a cleaning and 
pickling agent combined, a complete 
inhibitor and rust-preventive com- 
pound. Enthone 
117. Finishing 

Folder describes equipment for barrel 
plating with unique contact arrange- 
ment for maximum current distribution 
Daniels Plating Barrel & Supply 
118. Finishing Systems 

Bulletin No. 501 on complete finish- 
ing systems, cleaning and rust proofing 
equipment, spray booths and drying 
ovens. Peters Dalton 
119. Fire Checks 

12-page Bulletin 1006 describes two 
protective devices to control flashback 
in combustion equipment. Selas 
120. Flame Hardening 

4-page illustrated folder features new 
giant-size flame hardener at company 
which can flame harden forgings 4 to 
18 in. in diameter, up to 20 ft. long 
National Forge & Ordnance 
121. Flaw Detection 

Information on electronic equipment 
for nondestructive inspection of regular 
and irregular iron and steel parts 
Magnetic Analysis Corp. (Foerster) 
122. Flow Meter 

Bulletin 52-1017-37 on gas flow meter 
for furnace installations. Hays Corp 
123. Flow Meters 

Catalog C-12 describes meters and 
accessories for measuring pressure, vac- 
uum and differential pressure of liquids 
and gases. Meriam Instrument 








steel. 
per grind of 87,500 pieces. 





350,000 Wing Mute from 
Bius Hargue Tool Steel Dic... 


This progressive pierce—blank—form die is ZIV’S HARGUS tool 
From it were made 350,000 wing nuts with a production 
HARGUS, an oil-hardening, non- 
deforming tool steel, was selected, in preference to other types of 
steels, for this intricate die because past experience with HARGUS 


2945 W. HARRISON STREET + CHICAGO 12, ILL 


BRANCHES 
Detroit, Mich., Milwaukee, Wis., 


Toledo, Ohio, St. Louis, Mo., 
Indianapolis, Ind., Eagle River, Mich 


had convinced the user 
that he could rely on its 
serviceability. The die 
shown costs approxi- 
mately $800.00. Yours 
may be more or less ex- 
pensive. In any case, it 
will pay you to use 
HARGUS. 











424. Flow Meters 

12-page catalog 40 describes variable- 
area floor meters having precise tapered 
metal metering tubes and designed for 
both high temperature and high pres- 
sure. Fischer & Porter Co 


125. Forging Steel 

Bulletin 31 on stainless forging prob- 
lems includes data on steels. Timken 
126. Forgings 

New booklet on smooth 
forgings of alloy, stainless 
steel. Allegheny Ludlum 
127. Forgings 

8-page Bulletin No. 5201 describes 
production facilities for engineering, 
planning, production, heat treating and 
machining of forgings, and for punch- 
ing, welding, riveting, assembly and 
painting. Pittsburgh Forgings 


128. Formed Parts 

20-page brochure describes company’s 
facilities for fabricating components 
from metal wire, strip and other mate- 
rials Precision blanking, drawing, 
forming, wiredrawing and welding 
Parts Div., Sylvania Electric 


429. Forming 
Bulletin on spinning, stamping and 
fabricating facilities. C. A. Dahlin Co 


1430. Forming 

32-page brochure describes universal 
contour former which combines stretch, 
compression, and radial-draw forming 
Over 100 photos show applications to 
extrusions, tubing, sheet, and rolled and 
formed shapes. Cyril Bath Co 


431. Forming Magnesium 

7-page article covers bending, spin- 
ning, stretch forming, deep drawing 
and other processes for magnesium 
sheet. From “Magazine of Magnesium” 
Brooks & Perkins, Inc 


hammered 
and tool 


432. Free-Machining Die Steel 
Bulletin on properties, heat treatment 
and application of free-machining steel 
for die-casting dies and plastic molds 
ate mm and temperability curves 
Vanadium-Alloys Steel 


133. Furnace Controls 

Instruments and controls for heat 
treating furnaces are described in bul- 
letin 51-750-51. Hays Corp 


134. Furnace Fixtures 

Baskets designed for individual needs 
in handling parts. All types of trays, 
fixtures, retorts and carburizing boxes 
are described. Stanwood Corp. 


435. Furnaces 

Bulletin on gas, oil and electric fur- 
naces of box and pot types for heat 
treating. Dempsey Industrial Furnace 


136. Furnaces 

Folder describes and illustrates tubu- 
lar furnace for use in tensile testing, 
and control panels. Marshall Products 
137. Furnaces 

e-pere booklet “Proven Heat Treat- 
ing ciency” containing attractive 
four-color illustrations displays com- 
plete line of furnaces. Loftus Eng’g 


138. Furnaces 

Bulletin HD-850 describes new shaker 
hearth furnace for bright carburizing, 
bright dry cyaniding or bright harden- 
ing of small parts up to 150 lb. per hr 
Hevi Duty Electric 


439. Furnaces 

12-page bulletin describes chain belt 
conveyor furnace, radiant tube gas 
heated, oil or electrically heated. The 
Electric Furnace Co 
440. Furnaces 

Bulletin on furnaces for annealing, 
normalizing, hardening, tempering, 
forging. Flinn & Dreffein Engineering 





TRADE MARK 


REGISTERED 


INDUSTRIAL 


Patents 
Pending 


36 STANDARD MODELS 
... or built to your 
specifications 
at no additional cost 
A FREEZER FOR EVERY NEED 
Write for more complete information 
Representatives in Most Cities 





TRIAL FREEZ 


—FREEZER S— 


For Shrink Fit-Stabilization of Metals-Hardening 
and Testing with Temperatures as low as 


165°F. 


Used in many of the largest indus- 
trial plants, Webber Industrial 
Freezers are performing heavy-duty, 
dependable service with extreme 
accuracy at temperatures as low as 
~165°F. Lengthens life of valuable 
cutting tools, eliminates “‘heat-and- 
hydraulic-press-fit” methods by the 
use of shrink and press-fit methods, 
eliminates warpage and high rejec- 
tion rate, common with other meth- 
ods, saves cost of dry ice, amortizes 
itself in less than one year. Speed 
production — Save time —Save money 
with Webber Industrial Freezers. 





WEBBER APPLIANCE co., INC. 





“ : 
>: PS, 


POWDERED METAL 
PARTS 


Quickly & Economically 
Sintered in 


Lae 


Stectate 
FURNACES 


HOU 8436-MI1-21 Harper Electric Furnace 
ng chamber tor sinterit razing, and 
ons. Parts to be treated are charged 
ithe a y muffle turnace 

er. Simple sturdy cx 
T of atmos 


ne ¢ my T 
w invest 


a 1 working at | 
ment Cost 

Whether your heat treating requirements 
call for research or production units you 
will want to investigate the versatile fea- 
tures of Harper Electric furnaces for sin- 
tering metal powder products and other 
processes. 


% Unvarying electric heat assures a con- 
sistently, uniform product. 


*& Flexible design permits variation and 
duplication of heating cycles. 


*% Dependable control features allow 
heating schedules to be accurately main- 
tained. 


Write for full information, 


HARPER ELECTRIC 
FURNACE CORP. 


Dept. 7, 39 River St., Buffalo 2, New York 
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fg us = 
BRONZE CASTINGS ARE USED TO CONTROL 
FLOW PROBLEMS IN INDUSTRY... . 
Bronze and nickel silver valves meet the requirements 
of many industrial flow control problems. First, be- 
cause of the satisfactory engineering properties: pres- 
sure tightness, strength, ductility, and resistance to 
corrosion and erosion. Second, because of low foundry 
costs and excellent machinability. And third, because 


of their dependable service and long life. 
Cast bronze meets the requirements of industry and 


consumer. 
FREE . . . Write for your copy of the 8-page Lavingot Technical Journal — Vol. 8, No. 2 — con- 
taining an article discussing ‘Refining Secondary Copper Alloys.” 











Specify—LAVIN NONFERROUS INGOT—Quality 


a 


-R. LAVIN & SONS, INC. 


* Refiners of Brass, Bronze and Aluminum 
¢ Producers of Zinc Base Die Casting Alloys 
3426 S. KEDZIE AVENUE e CHICAGO 23, ILLINOIS 
. i. N a oe PAL 7&3 


VE 


or, 





ENTA 
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41. Furnaces 

40-page booklet, B-5459, “Harnessing 
Heat”, describes twelve different types 
of gas and electric furnaces and their 
applications. Also, a section on the 
four basic types of protective atmos- 
pheres and a glossary of heat treating 
terms. Westinghouse 


442. Furnaces 

Complete catalog available describing 
high-speed gas furnaces designed pri- 
marily for heat treating high-carbon 
and alloy steels; also pot furnaces for 
salt,cyanideand lead hardening. Charles 
A. Hones, Inc. 


443. Furnaces 

Bulletin describes 18 electric furnaces 
for research and small-scale production, 
with operating temperatures to 3000 
Harper Electric Furnace 


14. Furnaces, Annealing 

Folder of performance and cost data 
on radiant tube and roller hearth fur- 
naces. Gas Machinery Co 


445. Galvanizing Furnace 
4-page article describes installation 
of galvanizing furnace at Fairbanks- 
Morse. Sunbeam Corp 
146. Gas-Air Mixers 
8-page bulletin 5-C gives engineering 
data on selecting and matching burners 
and mixers. Master table enables selec- 
tion of mixer for any type of fuel gas. 
Bryant Industrial Dit 


447. Gas Burner Nozzles 

Catalog 804-C gives capacities and 
other data on 19 sizes of straight and 
elbow-type nozzles. Spark and gas pilot 
ignition also explained. Hauck Mfg. 
448. Gas Carburizer 

Bulletin 1212 illustrates and describes 
No. 4 rotary gas carburizer for use with 
small parts. American Gas Furnace Co 


449. Gas Cutting Machine 

Catalog on Airco No. 50 Travograph 
gas cutting machine, with manual, 
magnetic, or automatic tracing device 
to cut intricate shapes. Air Reduction 
150. Graphitic Tool Steels 

48-page data booklet contains heat 
treating data, properties and 46 specific 
applications of four types of graphitic 
tool steel. Timken 


451. Graphitization 

12-page booklet gives 10-year research 
findings on graphitization in steel 
castings. Edward Valves, Inc 
152. Hardness Tester 

4-page bulletin on Brinell hardness 
tester weighing 26 lbs. for portable and 
stationary use. Andrew King 
153. Hardness Tester 

Bulletin F-1689-1 on Impressor hard- 
ness tester for aluminum, copper. brass, 
bronze, plastics. Barber-Colman 


154. Hardness Tester 
Literature on Brinell testing machines 
Detroit Testing Machine Co 


155. Hardness Tester 

Bulletin DH-114 contains full infor- 
mation on Tukon hardness testers for 
use in research and industrial testing 
of metallic and nonmetallic materials 
Wilson Mechanical Instrument Co 
156. Heat-Resisting Paint 

Bulletin 112351 describes metallic 
paint which withstands temperatures 
up to 1700°F. Data on composition, 
uses, method of application. Speco, Inc 
157. Heat Treating 

Information on “Sure-Wear” process 
for heat treating high-speed cutting 
tools. LR Heat Treating Co 
158. Heat Treating 

Bulletin 120 tells how heat ex- 
changers provide heat control in 
quenching bath, thus protecting physi- 
cal properties and saving on water and 
piping equipment. Niagara Blower 


159. Heat Treating 

Ipsenlab periodic sheets show case 
histories on bright hardening, anneal- 
ing and carburizing. Ipsen Industries 


160. Heat Treating 
40-page booklet on facilities for heat 
treating. Commercial Steel Treating 


461. Heat Treating Ammonia 
Literature on standard anhydrous 

ammonia for heat treating. Nitrogen 

Div., Allied Chemical & Dye Corp. 


162. Heat Treating Compounds 

Technical data sheets describe Aero- 
heat 300 for tempering and drawing and 
Aeroheat 1200 for martempering, tem- 
pering & drawing. American Cyanamid 


163. Heat Treating Fixtures 

Catalog B-8 describes and shows 75 
custom-built fabricated alloy heat 
treating accessories. Rolock 


164. Heat Treating Fixtures 

Information on standard carburizing 
carriers that will handle odd-shaped 
parts through carburizing and quench- 
ing to finishing. Pressed Steel Co 


165. Heating Elements 

24-page Bulletin H on electric heat- 
ing elements. Includes extensive tabu- 
lar data on physical and electrical spec- 
ifications for various sizes available. 
Globar Div., Carborundum Co 


166. Heliare Welding 

Pocket-sized folder contains current 
ranges and sizes for electrodes with 
table on current and number of passes 
required to weld various metals. Linde 
Air Products 


167. High-Temperature Alloys 

“Thermalloy 30” gives property data 
for 21% Cr, 9% Ni heat-resistant alloy 
Electro-Alloys Div 








How {IL 


© CAN BRIGHTEN 


YOUR TOOL STEEL PICTURE 


.. with 
these three 
cost-reducers 


Entire length Kolorkoted for 
permanent, quick-as-a- 
glonce identification 

eliminates confusion 





Heat treat cord of color to 

match Kolorkote on steel 

goes with every shipment 
eliminates errors 


Hollow Die Steels with 
smooth finish inside and 
out, no scale, no decarb 
minimize machining, reduce 
waste. Sow cut to length 





a 


<=> 


TION 
ARBON I CHROME 


ROENIN 
way 
a 


America’s Leading Tool Steel Speciolists 





AUGUST 1952; PAGE 











Conversion to liquid carburizing increases production 
«Saves on capital investment 


OMPLETE REPLACEMENT of gas carburizing units 
.; by a fully mechanized liquid system has in- 
creased production from 3,000 to 10,000 units per 
day at a large manufacturing plant. And replace- 
ment expense was considerably lower than the cost 
of additional gas units necessary for comparable 
output! Compact in-line liquid equipment has put 
carburizing on an economical mass production basis 
—producing cases of exceptional uniformity at a 
fraction of former labor and operating costs. 

Plants everywhere are finding that the advantages 
of liquid carburizing are not confined to savings and 
faster operation. For the buoyancy of the bath in 
this efficient process relieves parts of strain . . . re- 
duces the danger of distortion. What’s more, the 
fast, even heating properties of the carburizing bath 
assure cases of maximum uniformity—even when 


DU PONT 
CYANIDES and SALTS 
for STEEL TREATING 
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parts have extremely irregular sections. 

Perhaps your plant can profit by converting to a 
molten salt bath process. Get in touch with your 
nearest Du Pont office today. Our technical repre- 
sentatives will be glad to help you on heat treating 
problems, selection of materials, and the planning 
of equipment. E. I. du Pont de Nemours & Co. (Inc.), 
Electrochemicals Dept., Wilmington 98, Delaware. 


There’s a Du Pont molten salt bath for every 
heat treating need. Sodium Cyanide, Accelerated 
Salt WS,* and Carburizing Salt—for shallow, me- 
dium and deep cases—are just three of the Du Pont 
heat treating materials that can mean top produc- 
tion and maximum economy for your plant. 


*Water Soluble 








080% AmmIVe?3Qar7 
Better Things for Better Living . . . through Chemistry 
ELECTROCHEMICALS DEPT. DISTRICT OFFICES: 
Boston, Charlotte, Chicago, Cincinnati, Cleveland, De- 
troit, El Monte (California), New York, Philadelphia 











168. High-Temperature Alloys 

High temperature work sheet pro- 
vides valuable information and sugges- 
tions for solving high temperature 
problems in design and production. 
International Nickel 


169. Impregnating Castings 

Literature on new impregnating equip- 
ment for elimination of porosity in fer- 
rous and nonferrous castings. Metal- 
lizing Co. of America 


170. Impregnating Castings 

Folder on 6-step impregnation proc- 
ess to eliminate porosity in castings. 
Includes data on impregnating mate- 
rial. American Metaseal 


171. Impregnation of Castings 

Bulletin on sealants, methods and 
service to correct microporosity in fer- 
rous and nonferrous castings. Poly- 
plaster International 


172. Induction Heating 
Catalog MP-8 describes portable high 
frequency induction heating unit for 
brazing, hardening, soldering, anneal- 
ing and melting. Lepel High Frequency 


173. Induction Heating 
Bulletin 1440 furnishes full details 
on the “Checklite” system for safety 
control through the use of oversized 
components built into every unit for 
longer service life and uninterrupted 
production. Lindberg Engineering 


174. Induction Heating 

New 60-page catalog, “Tocco Induc- 
tion Heating”, tells of reduced cost and 
increased speed of production on hard- 
ening, brazing, annealing, forging or 
melting jobs. Ohio Crankshaft 


175. Induction Heating 

“Induction Heating .. . the machine 
tool that makes tall stories come true” 
presents case histories of increased 
production, reduced space and lower 
costs. Westinghouse 


176. Industrial Planning 

Book 127 tells how you can share in 
a “round-table” discussion of planning 
expansion, remodeling or modernization 
of your plant. Continental Industrial 
Engineers, Inc. 


177. Inert Gas Welding 

Heliwelding, inert, gas-shielded arc- 
welding process for all-position welding 
of aluminum, magnesium, stainless 
steel, brass and copper, in ADC-709, 
Catalog 9. Air Reduction Sales 
178. Inspection 

20-page bulletin on high-speed auto- 
matic gaging and sorting; 43 applica- 
tions are illustrated. Federal Products 
179. Inspection Stamps 

16-page catalog of letter, figure and 
inspection stamps, marking dies and 
numbering machines. Dickey-Grabler 


180. Instruments 

“Tomorrow Is Today” is a new bro- 
chure telling of the many contributions 
of instruments to industrial processing 
Minneapolis-Honeywell 


181. lIron-Nickel Alloys 

32-page bulletin on austenitic iron- 
nickel alloys having special thermal 
expansion or thermoelastic character- 
istics. International Nickel 


182. lron, High Chromium 

“Abrasion-Resistant High-Chromium 
Iron” furnishes a complete file of in- 
formation on how to make and use 
abrasion-resistant iron castings most 
efficiently. Electro Metallurgical Co 
183. lron Powder 

Information on sponge iron powder 
Ekstrand & Tholand 
184. Laboratory Furnaces 

Series of data sheets give full infor- 
mation on complete line of laboratory 
furnaces for numerous metallurgical 
operations. Boder Scientific 


485. Laboratory Safety 


40-page booklet includes recently de- 
veloped data, techniques and uip- 
ment, and provides useful manual for 
setting up complete laboratory safety 
programs. Fisher Scientific 


186. Leaded Steels 

Folder on lead-bearing, cold finished 
bars which machine about 80% faster 
than B1113. LaSalle Steel 


1487. Liquid Carburizing 

Data folder on Aerocarb A and B 
compounds for salt-bath carburizing 
Case depth versus time, % C and %N 
penetration curves. American Cyanamid 


188. Lockseam Tubing 

Blueprint of available size ranges of 
round or oval lockseam tubing in a 
wide range of metals. H & H Tube 
and Mfg 


489. Lubricant 


40-page booklet on Moly-sulfide lubri- 
cant records experience with 154 differ- 
ent uses. Climar Molybdenum 


190. Lubricant, Metalworking 

Uses of colloidal graphite for hot 
metal-working operations (deep pierc- 
ing, forging, stretch-forming and wire 
drawing operations) explained in bulle- 
tin 426-10-H. Acheson Colloids 


491. Machining Copper Alloys 

32-page booklet gives cutting speeds, 
feeds, rakes, clearances for more than 
40 copper alloys. American Brass 


192. Machining Titanium 
Article on recommended practices for 

machining titanium, from first issue of 

“Titanium Review”. Rem-Cru Titanium 








BRIGHT 
BRAZING 


OF STAINLESS STEEL 
AND NON-FERROUS 
METALS 








Your samples processed FREE. 
To see your products bright-brozed, 
send somples and specifications. 


SARGEANT & WILBUR INC. 


Bright-brazed and bright- hardened 
ports, courtesy Hamilton Standard 
Division, United Aircraft Corporation 


with A SARGEANT & WILBUR 
CONVEYOR FURNACE 


Now, parts made of stainless con be BRIGHT-ANNEALED, 
BRIGHT-HARDENED or BRIGHT-BRAZED without oxidation, on a 
continuous production basis. They come from the controlied-atmos- 
phere conveyor furnace scale-free, bright and clean. 

No pickling, sand blasting or tumbling required. These costly oper- 
ations ore eliminated, so your parts retain their sharp design 

and edges. A special Sargeant & Wilbur alloy for bright-braaing 
makes the joint practically invisible because it resists dulling and 
matches the metal color perfectly. Steel and non-ferrous metal 
ports are brazed in the same operation with excellent results. 


186 Weeden Street 
PAWTUCKET, R. | 


Send for free illustrated booulet giving more information on the Sorgeont & Wilbur Conveyor Furnace. 


Nome 
Company 
Address 


NEW UHH CITY and EASTERN PENNSYLVA 


MICHIGAN M. ¢ Schwer, 2970 W. Grand B 


GINIA KENTUCKY and WESTERN PENNSYLVANIA M 
184 Weeder 


&, Ohio; NEW ENGLAND James J. Herkis 


NIA Gerald B. Duff 
i. Detroit 2, M 


68 N Ave.. Newark. N. J 

2 cb OHIO, INDIANA, WEST VIR 
4208 Silsby Road, Cleveland 
R. I 
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Excellent Corrosion Resistance of 
ZIRCONIUM METAL. ....:. .. ::. 


advisability of a thorough investigation. And, this new booklet gives you 
many of the answers. Physical, mechanical and chemical properties 


are charted and detailed. Present and potential uses, supply and 
prices are included. You can obtain your copy by writing 
our New York City office. 


TAM Zirconium Metal is now available, in limited 
introductory quantities of Bars, Rods, Sheets, 
Wire, Sponge and Briquettes. 


TAM 
CTS 


Be 


Pd ae ine 


TITANIUM ALLOY MFG. DIVISION 
NATIONAL LEAD COMPANY 
Executive and Sales Offices: 111 BROADWAY, WEW YORK CITY 
General Offices, Works and Research Laboratories: NIAGARA FALLS, N.Y 


*TAM is a registered trademark 
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193. Magnesium 

42-page booklet on wrought forms of 
magnesium. Includes 31 tables. White 
Metal Rolling & Stamping 


194. Magnesium Melting 
Bulletin describes use of fabricated 

Amera-Mag steel crucibles in melting 

magnesium. American Tank & Fab 


195. Manganese Bronze 

Article discusses effects of lead and 
tin on mechanical properties of man- 
ganese bronze and effects of arsenic, 
antimony, phosphorus, lead and tin on 
dezincification. R. Lavin & Sons 


196. Martempering of Gears 
Article gives two case histories on 
martempering of aircraft gears. Ajaz 
Electric 
197. Mechanical Cleaning 
76-page catalog 210 simplifies selec- 
tion of power brushes; contains numer- 
ous illustrations of various types of 
brushes in operation. Osborn Mfg 


198. Melting Furnaces 

8-page Bulletin 560 describes station- 
ary and tilting types of two-chamber 
melting furnaces. Applications to sand, 
permanent mold, centrifugal and die 
casting. Lindberg Engineering 


199. Melting Furnaces 

24-page book on electric furnaces for 
steel mills and foundries. Many photo- 
graphs of furnaces in action. Table of 
types, sizes, ratings American Bridge 


500. Melting Pots 

Bulletin 201-B on alloy cast iron 
melting pots for use in aluminum 
foundries, die-casting plants and smelt- 
ing works. American Car and Foundry 


501. Metal Conveyor Belts 
44-page illustrated catalog describes 
metal belts for quenching, tempering 
annealing, hardening, brazing, carbu- 
rizing, powder metallurgy and other 
applications. Ashworth Bros., Inc 


502. Metal Cutting 

64-page catalog No. 28 gives prices 
and describes complete line of rotary 
files, burrs, metalworking saws and 
other products. Martindale Electric 


503. Metallograph 

Revision of catalog includes the new 
metallograph with polarizing and phase 
attachments. American Optical 


504. Micrographic Equipment 

6-page bulletin on a universal camera 
microscope giving plate magnifications 
from 4 to 3000 x. Full details on optics 
and accessories included. Opplem Co 


505. Microhardness Tester 
Bulletin describes the Kentron micro- 
hardness tester. Kent Cliff Laboratories 


506. Nickel Alloys 

Booklet, “Hastelloy Nickel-Base Al- 
loys”, gives full details of their use for 
fabricating corrosion-resistant screen, 
cloth and baskets and for metal spray- 
ing and hard facing. Haynes Stellite Co 
507. Nickel Plating 

12-page reprint, “Mechanical Prop- 
erties of Nickel Deposits”, deals with 
effects of plating variables on proper- 
ties. 13 charts, 3 tables, 40 micro- 
graphs. International Nickel 
508. Nickel Steel 

12-page reprint, “Properties of Low- 
Carbon 8's“. Nickel Steel”, on fabri- 
cation and low-temperature properties 
‘at —320 F.) of this 0.08% carbon alloy 
steel. International Nickel 
509. Nondestructive Testing 

Data on electronic inspection equip- 
ment and comparators for sorting. 
Magnetic Analysis 
510. Nondestructive Testing 

Series of bulletins gives data on both 
ultrasonic and magnetic testing instru- 
ments. Illustrated. J. W. Dice Co 


511. Nonferrous Tubing 

Folder on company’s tubular products 
in copper, brass and aluminum, includ- 
ing special finned and corrugated tub- 
ing. Fromson Orban Co 


512. Nonferrous Tubing 
Bulletin on seamless, brazed and 
lockseam tubing in brass and copper 
H & H Tube and Mig 
513. Oil Firing 
Catalog 715 explains an easy means 
of standby oil firing for plants having 


seasonal shortages of natural gas 
Hauck Mig 


514. Oil Quenching 

Catalog V-1146 on self-contained oil 
cooling equipment. Detailed solutions 
to typical problems. Selection tables 
for volume of oil required and oil re- 
circulation rates. Bell & Gossett Co 


515. Parts Dryer 

Bulletin gives specifications and draw- 
ings of centrifugal dryer for small 
parts. Nobles Engineering and Mig 
516. Pickling 

Bulletin on heating and agitating 
pickling solutions. Ozark-Ma/toning 
517. Plating 

Bulletin CR-110-5 describes equip- 
ment, bath, operating conditions and 
control of high-speed chromium plat- 
ing process. United Chromium 
518. Plating Control 

Data on instruments for control of 
plating solutions and on other plating 
equipment. Demott Industries 
519. Plating Rack Coating 

Data sheet on coating 219X for protec- 
tion and insulation of plating racks 
United Chromium 











BECAUSE these facts 
prove why AMERA-MAG 
Steel Melting Crucibles 
outperform them all for 
quality, life, safety, and 
economy: 


@ Made of AMERA-MAG 
Steel—no copper, nickel 
contamination. 

@ 500,000 in use—no failures. 

@ Last up to 3 times longer 
— at no extra cost. 

@ 4.5.M.E. welded — safer, 
no cracks or leaks. 

@ Resists high heat and 
distortion — better heat 
transfer. 

@ AMERA-MAG is certified. 


WZ 


Learn how AMERA-MAG Steel Crucibles 
together with AT&FCO’s practical en- 
gineering can help you eliminate your 
magnesium melting and casting problems. 
Write or call for further information. 


-S. Patent No. 2467701 


try — a 
Patent No. 46338 


Ge o24_~TANK & FABRICATING CO. 


2284 Scranton Road, Cleveland 13, Ohio 
Telephone MA 1-6296 
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Aeuother FIRST for Super 


The amazing hardening qualities 
produced by the Super Scottsonizing 
Process now make possible, for prob- 
ably the first time, the use of 18-8 
Stainless Steels for Milling Cutters 
and Reamers. 


The cutters and reamers are com- 
pletely finished to size before Super 
Scottsonizing. Without lapping the 
hole or grinding the face of the cutter, 
they are then used for cutting steel 
and cast iron. 

Not only cutters and reamers of 
18-8 benefit from this extraordinary 
treatment, parts weighing up to 500 
and 600 pounds, 6” and 8” in diameter, 
have been successfully Super 
Scottsonized and held to size within 
1 of robes. 

Investigate the possibilities of Super 
Scottsonizing of stainless steel pre- 
cision parts wherein a tolerance of 
+ of zehoo is mandatory. The real 
merits of our product can best be 
appreciated through actual test. 

Remember — good heat treating 
makes a good product — BETTER! 


CUTTERS and REAMERS of 
18-8 STAINLESS STEEL 


alll 


TABLISHED 6 


C. U. SCOTT & SON, Inc. 


STEEL TREATING - TOOL HARDENING 
SCOTTSONIZING 


1510 First Avenue ROCK ISLAND, ILL. \Illl J Telephone: RI 8-3443 


First Custom Heat Treating Plant Established in United States 
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520. Plating Racks 

8-page booklet offers data on a plat- 
ing rack designed to make the spline 
section or body of the plating rack a 
permanent tool. National Rack 


521. Plating Rectifiers 

Bulletin on selenium rectifiers for 
electroplating and anodizing. Wesley 
Block & Co 


522. Polishing and Buffing 
6-page bulletin on application of 
single-spindle machine in polishing 
formed parts having either plane or 
curved surfaces. Vanott Machine Corp 


523. Portable Potentiometer 

Bulletin A502 discusses lightweight 
portable potentiometer accurate to 0.025 
mv. Wheelco 


524. Portable Potentiometer 

Bulletins 270 and 270-A describe port- 
able potentiometers in a selection of 
ranges up to 1.6 volts. Rubicon 


525. Powder Metallurgy 

Data sheet on zinc stearate as a 
lubricant in powder metallurgy. Amer- 
ican Cyanamid 


526. Precision Casting 

12-page illustrated booklet on preci- 
sion casting with emphasis on the most 
widely used equipment and supplies 
Check list of applications in various 
fields. Alerander Saunders & Co 
527. Precision Castings 

12-page booklet, “Pour Yourself an 
Assembly”, describes wide range of ap- 
plications and alloys for precision cast- 
ing. Precision Metalsmiths 


528. Press Forging 
Bulletin on advantages of press fore- 
ing for many types of parts. Ajar Mfg 


529. Presses, Bending 

Presses for bending, forming, blank- 
ing, drawing and multipunching are 
described in catalog 2010. Cleveland 
Crane & Engineering 


530. Proportioning Controller 
Bulletin 1052 describes indicating 
millivoltmeter controller with time- 
proportioning action Minneapolis- 
Honeywell 
531. Protective Chemicals 
Quick reference list of rust proofing, 
paint-bonding and metal protective 
chemicals is intended for all fabricators 
of steel, zinc and aluminum products 
American Chemical Paint 


532. Pump for Liquid Metal 
Bulletin 876 on electromagnetic pump 
for pumping liquid metal having elec- 
trical resistance equal to or less than 
stainless steel. General Electric 


533. Pyrometer Equipment 

A new Buyers’ Guide for pyrometer 
supplies, No. 100-4, is ready for distri- 
bution. Minneapolis-Honeywell 


534. Pyrometers 

Catalog No. 165 describes improved 
Pyro surface pyrometer. Eight instru- 
ments in one, it handles surface and 
subsurface temperature measurement 
Pyrometer Instrument Co 


535. Pyrometers 

Complete information on Xactemp 
pyrometers: Type LT-840 and all ac- 
cessories are illustrated and described; 
also Xactline straight-line temperature 
control for use with any standard py- 
rometer controller. Claud S. Gordon Co 


536. Quench Conveyor 
8-page bulletin on continuous quench 
tank conveyor and other production 
equipment. The Klaas Machine & Mfg. 
537. Quenching Additive 
8-page brochure tells in detail how 
carbon steel often can replace alloy 


steel when additive is used in the 
quenching oil. Aldridge Industrial Oils 


538. Recorder Controllers 

48-page catalog ND 46(1) gives speci- 
fications, numerous installation pic- 
tures of recorders and controllers for 
temperature, stress, strain and other 
variables. Leeds & Northrup 


539. Recording Potentiometer 

Folder on new, simplified single- 
point recorder of the potentiometer 
type, for many uses. Weston Electrical 
Instrument 


540. Refractories 

20-page booklet gives technical infor- 
mation of a basic nature on super re- 
fractories. Contains text, charts, tables, 
illustrations and application data. Re- 
fractories Div., Carborundum Co 


541. Refractories 

New 12-page brochure presents prod- 
ucts for casting special re va! shapes 
and for gunning and ~— troweling ap- 
plications, for services through 3000° F 
Johns-Manville 


542. Refractories 

Form 1409 describes fused stabilized 
zirconia for furnace linings, metal 
melting, and other uses. Norton 'Co 


543. Refractories 

Revised bulletin entitled “Lumnite 
Refractory Concrete” discusses latest 
available data on refractories and heat- 
resistant concrete. Lumnite Dit 


544. Refractory Mixes 
Well-illustrated 16-page bulletin No 
315 provides important data on proper- 
ties and applications of Sillimanite 
super-refractory ramming mixes and 
patches. Chas. Taylor Sons Co 








LARGE HOLES © 


... thru any machineable 
material up to 1% inches thick! 


Here is a premium tool which makes it pos- 
sible to saw holes in one short operation 

large holes which heretofore had to be 
laboriously machined ‘a-chip-at-a-time.” 


MARVEI 


High-Speed-Edge Hole Saws have’ strength to 


withstand the terrific peripheral strains of heavy duty opera 
tion in lathes, drill presses or portable power tools. They have 
a high speed steel cutting edge which is electrically welded 


to a tough 


alloy steel body, high speed steel pilot drills 
veavy hexagonal shanked arbors and sufficient set for deep 
drilling They 


are self-aligning, as the larger diameter saws 


float on their arbors and are driven by double drive pins. They 
will saw round holes accurately in any machineable material 


MARVEI 


rom 


High Speed-Edge Hole Saws come in %5 sizes, 


They are carried in stock by leading indus- 


tral distributors 


WRITE FOR BULLETIN 51-49 


“MARVEL” Lae -#luaye had the edge! 


ARMSTRONG-BLUM MFG. CO. 


5700 Bloomingdale Avenue 


The Hock Sew People” 
Chicago 39, U. S. A. 
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HOT-FINISHED 
bears the scale formed during 
hot fabrication or heat treat- 





TURNED 
machined, uniform O.D. 





ROTO-ROCKED 


processes. 


Smooth surfaces, obtained by 
special sizing and finishing 


COLD FINISHED 


COLD DRAWN 
Smooth, scale-free surface. 





de-scaled by one of several 
solutions. 





POLISHED 

0.0. and/or 1.0. polished to 
one of several specified de- 
grees of smoothness. 





THE BABCOCK & WILCOX COMPANY 

TUBULAR PRODUCTS DIVISION 
General Offices & Plants 

Beover Falls, Pao. —Seamiess Tubing; Welded Stainless Steel Tubing 


Allience, Ohio— Welded Carbon 


Soles Offices: Beaver Falls, Pa 





FLASH-IN 
ERW tubing which retains the 
bead formed by welding. 


OO 


FLASH REMOVED 
ERW tubing, bead-free. 
Both available either as 
welded or normalized. 








TS» 


Steel Tubing 


* Boston 16, Mass. * Chicago 3, Ill 


Ohio * Denver,!, Colo. * Detroit 26, Mich. * Houston 19, Texas 


Col. * New York 16,N.Y. © 


Cal. * Syracuse 2, N. Y 
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Philadelphia 2, Pa. * St. Lovis 1, Mo. 
* Teronto, Ontario * Tulso 3, Oklo 
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You aren’t taking full advantage of the time 
savings and cost economies in the machining and 
fabrication of hollow parts from tubing unless you 
start with tubing having the PROPER SURFACE 
FINISH. 

By specifying tubing having a surface finish keyed 
to your production methods, you take an important 
step toward reducing the time it takes you to make 
your finishing operations. 

As a specialty tube mill, B& W supplies mechanical 
tubing in the variety of surface finishes illustrated. 
Your choice should be influenced by your produc- 
tion facilities and consideration of the cost dif- 
ferentials among the several finishes. 

In any case, remember that the tubing you can use 
is more than merely bar stock with a hole in it. 

It can be delivered to you as a product ready 

for you to convert—in the shortest possible 

time and with least cost—into your finished 
product. Mr. Tubes—your B&W Tube 
Representative can help you select 

the tubing and finish most suitable 

for your specific end uses. 





* Cleveland 14, 
los Angeles 17, 
Son Francisco 3, 


TA-1690M 








COMPACT 
a: 


LIGHT WEIGHT 


wheelco 
PORTABLE POTENTIOMETER 


Designed for precise checking re F - 
and calibrating of temperature 
measurement and control 
instruments, the 

Wheelco Portable Potentiometer 
is a versatile instrument. 

@ Entirely self-contained, it 
requires no external accessories. 
A special compartment 
accommodates dry cells for 
supplying current to the 
potentiometric circuit. 

@ Accurate to .025 millivolts, 
sturdily constructed for long 


' FOR LABORATORY, PLANT 
aboratory or field service, q 
convenient in size, weight and * AND FIELD SERVICE WORK 
portability — the 
Wheelco Potentiometer is RIGHT € oe ty 
for your requirements. 
COMPLETELY 
FOR A COMPLETE DISCUSSION OF eee 
FEATURES AND SPECIFICATIONS STURDY 


ALUMINUM FRAME 
SEND FOR BULLETIN A502 


wheelco instruments division 
BARBER-COLMAN COMPANY 


1225 ROCK STREET ROCKFORD, ILLINOIS 





545. Resistance Welding 

12-page bulletin SP351 on nine basic 
types of resistance welders. Federal 
Machine and Welder 


546. Rhodium Plating 
Directions for rhodium plating, with 

reference to use as replacement for 

usual plating metals. Baker & Co. 


547. Rotary Straightener 

Catalog describes two-roll rotary 
straightener for round tubes and bars 
i’ to ;y in.O.D. Medart Co. 


548. Safety Valves 

Bulletin 400 describes safety valves 
for instantaneously shutting off fuel in 
case of power failure to some essential 
unit. Western Products 


549. Salt Bath Descaling 
12-page bulletin B-40 describes con- 
tinuous and batch descaling lines for 
removing oxide from steel, bronze, cov- 
per, stainless and titanium. Drever Co 


550. Saw Blades 

Bulletin on power hacksaw blades of 
M-2 type high speed steel. Henry G 
Thompson & Son 


551. Saws 

Catalog 49 describes 35 models of 
metalcutting saws, including fast, auto- 
matic production saw, hydraulic hack- 
Saws and widely used small shop saws. 
Armstrong-Blum Mig 
552. Scale Removal 

Article on continuous hydride descal- 
ing at plant of Sharon Steel Corp., from 

“Modern Metal Finishing”. Du Pont 


553. Screw Machine Steels 

Comparison of the four classes of 
screw machine steels, in regard to 
machining, forming, carburizing and 
other characteristics. LaSalle Steel 
554. Selective Carburizer 

Bulletin on “No-Carb” for selective 
carburizing and prevention of decarbu- 
rizing on high alloy steels during heat- 
ing for hardening. Park Chemical 


555. Shell Molding 

See review on p. 17 
556. Silicone-Base Finish 

New brochure on silicone-base heat- 
resistant finish. Midland Ind. Finishes 
557. Silver Brazing 

48-page manual on all aspects of 
silver brazing applications and prob- 
lems. American Platinum Works 
558. Soaking Pit 

Technical bulletin with details on 
construction and performance of new 
4 pit which will reduce fuel used 
by 40% while almost doubling amount 
of steel heated. Loftus Engg 


559. Solder Stripper 

Data sheet on alkaline material for 
stripping tin, lead and lead-tin without 
attaching base metal. Enthone 


560. Soldering Equipment 
8-page brochure on soldering and 
brazing equipment describes new Mogul 
soldering gun and shows its applica- 
tions to production-line soldering and 
brazing. Metallizing Co. of America 


561. Solvent Cleaning 

24-page brochure describes medium- 
PH cleaner for use following solvent 
degreasing or other precleaner. Other 
products included in brochure also 
Northwest Chemical 


562. Specimen Grinders 

6-page booklet describes belt and 
wheel-type grinders and surfacers de- 
signed for wet or dry grinding of metal- 
lurgical samples. Buehler, Ltd 


563. Specimen Mount Press 
New bulletin describes AB speed 

press, available in three sizes. Special 

features are emphasized. Buehler, Ltd 


564. Spectrophotometer 

Bulletin B-211 illustrates junior-size 
spectrophotometer for identifying and 
measuring solution constituents in ana- 
lytical or production laboratories. Har- 
shaw Scientific Div 


565. Springs 

Information on compression, torsion, 
flat, extension and special springs. John 
Evans Sons, Inc 
566. Spring Steel 

Handbook describes various spring 
steels and gives tolerance tables, heat 
treatment and physical property tables 
and fabrication data. A. R. Purdy Co 


567. Springs Tester 

Bulletin on precision tester and its 
use in statistical quality control of 
springs. Torrington Mfg 


568. Stainless Castings 

Reference charts give specification 
designations, analyses, properties and 
heat treatments for 17 standard corro- 
sion and heat resistant alloy castings 
Lebanon Steel Foundry 


569. Stainless Fabrication 
133-page book, “Fabrication of Stain- 
less and Heat Resisting Steels”, covers 
welding, riveting, soldering, joint de- 
sign, machining, cutting, forming, an- 
nealing, pickling, surface finishing and 
protection of stainless steels. U. S. Steel 


570. Stainless Fasteners 

20-page catalog provides detailed 
product specifications to aid in select- 
ing and ordering stainless steel fasten- 
ings. Star Stainless Screw 





571. Stainless Fitting 
Bulletin on new stainless steel f 

for joining pipe or tube without th 

ing or welding. Cooper Alloy Fo’ 


572. Stainless Steel 

8-page guide to Enduro stainless 
composition, physical, electrical 
mechanical properties of 300 an 
series. Corrosion data for 600 mec 
Republic Steel 


573. Stainless Steel 
Weekly lists with analyses < 
plates in stock. G. O. Carlson, In 


574. Stainless Steel 

Slide chart Set top at a ci 
fabricating operation, bottom 
rating of each standard grade. C 
verse side, heat treating and cor! 
data are given. Carpenter Steel 


575. Stainless Steel Powde 

Bulletin 2 gives tensile, hardnes 
density properties for a new 18-8 | 
less powder as function of mesh 
sintering temperature and comp: 
pressure. Vanadium-Alloys Steel 


576. Steel, Aircraft 

62-page “Aircraft Steels” book] 
cludes revised military specifica 
Also sizes and analyses of aircraft 
in stock. Joseph T. Ryerson & 


577. Steel, Low-Alloy 
Booklet on Hi-Steel, with nearly 

the working strength of ordinary 

plus impact resistance. Inland St 


578. Steel, Low-Alloy 
8-page folder on N-A-X low 

high-strength steels lists propertie 

test specifications. Great Lakes 


579. Steel Tubing 

24-page bulletin 17 on mech 
applications of steel tubing. Man 
illustrated. National Tube Dit 


580. Stereomicroscopes 
20-page brochure on microscop 

three-dimensional magnification 

45 diameters. Bausch & Lomb C 


581. Straightening Coil S1 

Equipment described for feedin 
straightening coil stock for star 
blanking or shearing. F. J. Lit 
582. Straightening Wire 

Bulletin 52-AA describes straig 
ing machine for wire in size rang¢ 
» to 1 in. diameter, at speeds 
200 ft. per min. Medart Co 


583. Stress Analysis 
Revised edition of “Photoelastic 
Analysis” shows the engineer wh 
method is effective for solving prc 
of stress distribution. Eastman . 
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584. Subzero Freezer 

4-page folder on portable freezer, 
110-volt a.c., operating to —180° F., for 
shrink fitting, hardening, stabilizing 
and testing. Webber Appliance 


585. Surface Cleanliness 

Bulletin 40 describes device to meas- 
ure surface electrical resistance as cri- 
terion for effectiveness of a cleaning 
process. Weltronic 


586. Temperature Control 
36-page bulletin P 1245 on new elec- 
tronic instruments for recording and 
indicating a wide variety of variables. 
Includes charts, wiring diagrams, many 
photographs. Bristol Co. 


587. Temperature Control 

Article describes control installation 
for gas-fired annealing furnace at Falk 
Corp. Wheelco 


588. Temperature Control 

Catalog of pyrometer supplies gives 
data on thermocouples, protection tubes, 
other accessories. Arklay S. Richards 
589. Testing 

Bulletin on mechanical and non- 
destructive testing and on certification 
in accordance with procedure set up by 
the American Standards Association 
American Standards Testing Bureau 


590. Testing Laborateries 
72-page directory of independent 

research and inspection laboratories. 
American Council of Commercial Labs 


591. Testing Machine 

New universal testing machine of 
12,000-lb. capacity is presented in Bul- 
letin 336. Baldwin-Lima-Hamilton 


592. Testing Machines 

Bulletin 44 describes hydraulic uni- 
versal testing machines in capacities 
from 60,000 to 400,000 lb. Tinius Olsen 


593. Testing Machines 

30-page catalog on screw power uni- 
versal testing machines and accessories 
includes illustrations and details of 
construction and specifications. Amer- 
ican Machine & Metals 


594. Thermocouple Data 
42-page Bulletin TC-9 gives data and 
charts on thermocouples, radiation de- 
tectors, resistance bulbs and other in- 
strument accessories. Wheelco 


595. Thermocouples 

44-page catalog EN-S2 describes cou- 
ples and assemblies for general appli- 
cation and for special plant and labo- 
ratory uses. Tabular data on accuracy 
and limits of couples. Leeds & Northrup 


August, 1952 


596. Thermocouples 

Catalog 30H gives complete descrip- 
tion of thermocouples, quick coupling 
connectors, panels, pyrometers, exten- 
sion wires and accessories. Thermo 
Electric Co. 


597. Thickness Tester 

Bulletin on measurement of wall 
thickness from one side by sonic 
method. Branson Instruments 


598. Titanium and Zirconium 

16-page bulletin, “The Hydrimet 
Process”, describes titanium and zir- 
conium metal and hydride, and other 
metallurgical hydrides. Metal Hydrides 


599. Tool Steel Color Guide 

Color guide to estimate the tempera- 
tures of heated steels has heat colors 
on one side and temper colors on the 
other side. Bethlehem Steel 


600. Tool Steel Selector 

Twist the dial of the 9-in. circular 
selector and you can read off the tool- 
steel for your application. Crucible Steel 
601. Tool Steel Selector 

Selector is handy chart featuring 
general and heat treating data on non- 
deforming, water hardening, shock- 
resistant, hot work, high speed tool and 
hollow die steels. A. Milne & Co 


602. Tool Steels 
Stock list of available tool and die 
steels. Reliable Steel 


603. Tubing 
10-page stock list of alloy and stain- 
less steel tubing. Babcock & Wilcor 


604. Tubing Chart 

A chart covering the range of sizes 
of electric resistance welded tubing pro- 
duced by company. Babcock & Wilcor 
605. Tubing Failures 

Factors affecting tube life in high- 
pressure, high-temperature applica- 
tions are presented in 40-page booklet, 
the result of a great number of investi- 
gations of failures. Babcock & Wilcor 


606. Turbo Compressors 

New 12-page bulletin 126-A provides 
detailed information on application of 
turbo compressors to oil and gas-fired 
equipment used in heat treating, agi- 
tation, cooling and drying. Perform- 
ance curves and tables of capacities for 
both vacuum and pressure applications 
are included. Spencer Turbine 


607. Vacuum Metallurgy 

Bulletin gives résumé of vacuum 
metallurgical operations and research 
and development facilities and services 
available to the metallurgist. National 
Research Corp 








Name 
Title 
Company 
Address 


City and State 








608. Vanadium Recovery 

6-page article, “Recovery of Vana- 
dium and Other Alloys in the Acid 
Electric Furnace”, from Vancoram Re- 
view. Vanadium Corp 


609. Vapor Degreaser 

Vapor degreaser described and dia- 
grammed in folder. Data on different 
models. Topper Equipment 


610. Weld-Spatter Compounds 

Data sheet GEC-866 on coatings that 
prevent adhesion of weld spatter. Fillet- 
weld gage and other accessories also 
described. General Electric 


611. Welded Steel Pipe 

36-page brochure, “Continuous-Weld 
a al describes manufacture and gives 
tabular data on various types of the 
product. Wheeling Steel 


612. Welding and Cutting 

64-page catalog of welding and cut- 
ting equipment, supplies, and accesso- 
ries. Southern Orygen Co 


613. Welding Magnesium 

Article on inert-gas-shielded metal- 
arc welding of magnesium includes nu- 
merous illustrations and tables of data. 
Dow Chemical 


614. Welding Nickel 

New 44-page book on fusion welding 
of nickel and high-nickel alloys. Illus- 
trated and containing more than 30 ta- 
bles. Both electric arc welding and gas 
welding. International Nickel 


615. Weldments and Castings 

24-page book, “Facts About Weld- 
ments and Castings”, gives basic engi- 
neering facts about steel plate fabrica- 
tion as compared with castings. Acme 
Tank & Welding 


616. Wire Straightening 
Bulletin 52-C describes precision ma- 
chine for straightening small wire with 
extreme accuracy. Applies to round 
wire 0.007 to 0.125 in. diameter of fer- 
rous or nonferrous metal. Medart Co 


617. X-Ray Inspection 

Bulletin 400-520 on jib-crane unit for 
applications where horizontal and ver- 
tical travels of standard tubestand are 
inadequate. Westinghouse 


618. Zirconium 


New price schedule and data on pure 
ductile zirconium. Foote Mineral Co. 


619. Zirconium Metal 

New booklet gives physical, mechani- 
cal and chemical properties, present 
and potential uses, supply and prices 
Titanium Alloy Mig 


METAL PROGRESS, 


7301 Euclid Avenue, Cleveland 3, Ohio 


Please have literature circled at the left sent to me. 


Postcard must be mailed prior to Nov. 1, 1952 
Students should write direct to manufacturers, 





The twenty-ton weldment above is one of many heavy fixture 
parts produced by Mahon for the defense production 
program. It, and the Steel-Weld Fabricated parts and 
assemblies illustrated at the left, are typical of thousands 
of units Steel-Weld fabricated and machined by the 
Mahon Company for manufacturers throughout the country. 
Do you have parts or assemblies in your product that could 
be redesigned for more economical production in welded 
steel? ... do you have products in the development stage 
in which Steel-Weld fabricated parts could reduce weight 
without sacrificing strength? . .. are you faced with limited 
production on an item involving heavy pieces in which pattern 
costs are a consideration? If so, it will pay you to familiarize 
yourself with Mahon facilities and technical services . . . you 
will find in the Mahon organization a unique source with 
complete, modern fabricating, machining and handling 
equipment to cope with any type of work regardless of size 
or weight... a source where skillful designing and advanced 
fabricating technique are supplemented by craftsmanship 
which assures you a smoother, finer appearing job, 
embodying every advantage of Steel-Weld Fabrication. 


THE R. CC. MAHON COMPANY 
DETROIT 34, MICHIGAN 
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Serving up 


ONS 





of Vacuum 
Melted 


Metals 


Preparing somples of vacuum melted 
metals for analysis 


HIGH PURITY METALS 
HIGH VACUUM CASTING 
SPECIAL ALLOYS 

GF (Gos Free) METALS 
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PRODUCTION on vacuum melted metals that was formerly measured 
in pounds can now be measured in tons. Vacuum Metals’ new expanded 
facilities are capable of producing 5 tons per day of Gas Free High Purity 
metals and alloys. 

Vacuum melting techniques provide metals of higher purity . . . and 
alloys held to closer composition tolerances than ever before achieved 
commercially. 

The unusual physical, chemical and electrical properties of these metals 
have proved of particular value for applications such as electronic and 
electrical parts, magnetic materials, bearing materials, diaphragms, instru- 
ment components, and Atomic Energy projects. 

Metals now being vacuum melted include copper, nickel, iron, and 
molybdenum. Further information will be furnished gladly on request. 


VACUUM METALS CORPORATION 
Subsidiary of National Research Corporation 
70 MEMORIAL DRIVE, CAMBRIDGE 42, MASSACHUSETTS 





Customer Reports: 
23% Production Cost Saving with 
Asareo Continuous-Cast Bronzes! 


Shorter machining time. longer tool life and less chip handling add up to a production 
cost saving of more than 23°% since the MUELLER BRASS COMPANY, Port Huron 
large manufacturer of brass products, started using ASARCO Continuous-Cast Bronze 


for its “Streamline” plumbing fittings. 
ASARCO Continuous-Cast Bronzes come in precise lengths to meet individual 
requirements, thus ending unnecessary scrap loss. Stock dimensions are held to close 


tolerances, providing a virtually finished product which saves machining time. For 
of wall thickness, and tolerances are 


example, tube concentricities are within 1.5‘ 
006” on O.D. Absence of porosity, hard and soft spots, sand, dirt, dross 


+ .004" to 
or other foreign matter in stock permits high cutting speeds, lengthens tool life 
and improves products 
Alloy constituents are uniformly dispersed throughout Continuous-Cast Bronze. 
Fatigue characteristics are 33% to 100% better than those of the same allovs 
methods ... impact strengths 15% to 100% higher 


produced by other casting 
tensile strengths. yield strengths and hardnesses appreciably better. 


ASARCO Continuous-Cast Bronzes are made to order in a wide range 
of alloy tubes, rods and shapes in any lengths up to 20°. SAE 660 
(83% Cu, 7% Sn, 7% Pb, 3% Zn) is carried in stock. 


Mail the coupon for a catalog containing full infor- 
mation on ASARCO Continvous-Cast Bronzes. It has 
and diagrams. 


tables, charts, photomicrographs 


American Smelting and Refining Company 
Perth Amboy Plant, Barber, New Jersey 


Please send me a free copy of the 12-page catalog 


Asarco Continuous-Cast Bronze.” 


Name 


West Coast Sales Agent: 
KINGWELL BROS. LTD., 444 Natoma Street, San Francisco, Calif. ‘°™P@"y 
Address 


American Smelting and Refining Company 


OFFICES: Perth Amboy Plant, Barber, New Jersey 
Whiting, Indiana 


City 


Zone 
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BY SPEEDING STEPS BETWEEN BAR STOCK AND BLADE 


Every military supplier has a special war 
to win. He must win his own race against his 
enemy counterpart. 


As primary suppliers of forged turbine and com- 
pressor blades to the aircraft industry, Utica 
is going at top speed. But that alone is not good 
enough — not for this race. 


So we at Utica examine our methods, study 
them, modify them, improve them. We seek 
always to speed, shorten and eliminate steps 
between bar stock and blade. 


The job must be done today, for today is soon 
tomorrow. Tomorrow's method will not wait 
until the day after — not at Utica. 


UTICA DROP FORGE & TOOL CORPORATION, Utica 4, New York 


MAKERS OF THE FAMOUS UTICA LINE OF DROP 
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FORGED PLIERS AND ADJUSTABLE WRENCHES 





SALT BATH BRAZING 


.. the fastest, cheapest production method! 


Y Work immersed in batches 
5, 20 or 100 assemblies in 
each batch. 


+ au joints brazed simulta- 
neously 
than in minutes 


in seconds rather 


oY Decarburization of steel 
assemblies avoided...no re 
heating needed.Cleansurfacesas- 


sured for subsequent processing 


VW ws cooling chamber re- 
quired... no hydrogen atmos- 


Ajax pioneered the salt bath brazing technique and proved that 
most ferrous or non-ferrous assemblies in production quantities 
can be brazed far faster and more economically by this method 
than by any other. Today this method is widely used by leading 
fabricators on a wide variety of work for brazing steel, cast iron, 
copper or aluminum assemblies. 

In cases where a brazed assembly must also be hardened or 
carburized, the salt bath offers special economies because the 
brazing and hardening can be done simultaneously in a single 
heating operation. 

Let us braze a job batch of your parts in our Metallurgical 


Service Laboratory. See how much faster your work can be 


handled, how much your product can be improved. Write 
for details. 


phere. 75 


less floor space! 


W vies: cost of equipment 
lower 
duction brazing system. 


than any other pro- 


58 ALUMINUM JOINTS 
BRAZED SIMULTANEOUSLY! 
Aircraft cabin heater with 58 
separate aluminum parts 
brazed in 10 min. Eliminated 
hand torch brazing formerly 
requiring 7 hrs. per unit. Thin 
aluminum sheets Are brazed 
to structural parts 10 times 
heavier without warping. 


MAXIMUM PRODUCTION IN 
MINIMUM FLOOR SPACE! 


180 steel bicycle forks per hour 
copper brazed in an Ajax Salt Bath 
x 36" x 24"! 
Quenched directly from brazing 
bath into water 


measuring only 4’ 


REJECTS REDUCED FROM 70% 
TO ZERO! 


Brass electronic wave guide with stain- 
less stee! flange brazed with silver solder 
in Ajax Salt Bath at 1350°F. in 
Former method required two 1!, minutes, then air cooled. Re- 
jects reduced to O whereas with 
previous methods, rejects ran as 


high as 70%. 


BRAZING COST: NOTHING 


Steel starter pedal brass brazed and 
carburized simultaneously in the 
same Ajax furnace with one heating. 


furnaces, one for brazing, 
another for carburizing. 


SALT 


ELECTRIC ii: 


AJAX ELECTRIC COMPANY, Inc. 


FURNACES 


910 Frankford Avenue, Philadelphia 23, Pa. 
THE WORLD'S LARGEST MANUFACTURER OF ELECTRIC HEAT TREATING FURNACES EXCLUSIVELY 


Ajax Electrothermic Corp. « 


‘ 
@ seit ” 


Associate Companies: Ajax Electric Furnace Corp. « Ajax Engineering Corp. 
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NEW screw type 
thermocouple head 


...now available through 


Hae’s a new Brown Screw Type Thermo- 
couple Head that cannot rust or freeze. . . 
another plus value in the HSM Plan for con- 
venient and economical purchasing of pyro- 
meter supplies. 

This unit effectively safeguards terminal con- 
nections from corrosive effects of high tem- 
peratures and extreme weather conditions. 
Versatile: it accommodates single and du- 
plex thermocouple, and resistance thermom- 
eter, terminal blocks . . . is interchangeable 
with other heads . . . and permits installation 
of twin thermocouples with a single head. 


HONEYWELL SUPPLIES MAN 


Thus, your inventory of thermocouple heads 
is materially reduced. 

Threads on the inside of the head . . . plus 
plating and enameling after machining. . . 
prevent freezing and rusting. 

Call your local Honeywell Supplies Man for 
prices and delivery information, and for de- 
tails on the HSM Plan for all your pyrometer 
supplies purchases . . . he is as near as your 
phone. 

MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, 4503 Wayne Ave., Phila- 
delphia 44, Pa. 


MINNEAPOLIS 


Honeywell 


BROWN 


@ Important Reference Data 


Write for a copy of New Pyrometer Supplies Buyers’ Guide, No. 100-4 
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INSTRUMENTS 


Fouts we Coittiols 





assured for 
all-purpose 


inspection 


Westinghouse 250 KV , UM WS 
1B CRANE +f 
X-RAY UNIT ; 


- 


ts Ae 


Curtiss-Wright uses Westinghouse X-ray equipment for 142° from the center of the vertical column which 
m-destructive testing of the important parts of their turn, can be rotated 135° in each direction. The tubehead 


mounting permits rotation of 180 


itstanding aircraft engines. The application pictured 
here shows the 250 KV X-ray tubehead, mounted on the 


in either direction, 
around a vertical axis, and 140° around the long axis of 
the tubehead. The X-ray tube can be positioned easily 
and quickly to radiograph parts ranging in size from very 
The keynote for the selection of this equipment was 5" all to very large 


crane tubestand, being positioned for the examination 
14 


ft the critical welds on gas turbine booster rotors 


exibility—since flexibility results in more radiographs (aj) your Westinghouse representative, or write to West 
per shift inghouse Electric Corporation, Industrial X-ray Secti 

1 Since the kilovoltage can be varied from 30-250 KV 2519 Wilkens Avenue, Baltimore 3, Maryland 

with greater X-ray output per KV 

resulting from the constant potential 

high voltage supply, the unit can be 

used to inspect materials from under 

1.” aluminum to 4” of steel 


2 The jib crane tubestand carries 
the tubehead from less than 3 up to 


9’ above the floor and from 50” t 


INDUSTRIAL X-RAY 





When a steel order goes through a mill, customers 
have a big advantage when everyone concerned with 
production decisions is handy and available. Inland’s 
size and location mean that prompt personal attention 


can be given to every customer’s problem as it comes up. 


INLAND STEEL COMPANY 
38 South Dearborn Street, Chicago 3, Illinois 


SALES OFFICES: Chicago, Milwaukee, St. Paul, Davenport, 
Kansas City, St. Lovis, Indianapolis, Detroit, New York 
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Descaling 5 tons of stainless wire 


IN 15 MINUTES with VIRGO’ Descaling Salt 


10-MINUTE IMMERSION in molten bath of Virgo Descal- 
ing Salt at 900°F. loosens scale. The bath is self-regener 
ating, and produces no toxic fumes. Immersion time ond 
temperature are flexible, need not be watched closely 


WATER QUENCH removes much of the loose scale. The 
steam generated by immersing the hot metal in the woter 
further loosens scale by its blasting action. The work is 
thus prepored for the final acid dip 





® 





THREE-MINUTE DIP in dilute acid removes the now 
soluble scale. The work is ready for a rinse or hosing to 
wash off the acid. Result: a chemically clean surface— 
no pitting, etching or metal loss. TOTAL TIME—15 
MINUTES. 


SEND FOR THESE BULLETINS 
—Get the whole story on Virgo 
Descaling Solt and Virgo Molten 
Cleaner—whot they are, how they 
work, their advontoges, how they 
fit your operations, ond the Hooker 
services you enjoy os o user of the 
process. Send for these bulletins 
today 


CHEMICALS 


NEW YORK, N. Y. 
WILMINGTON, CALIF. 
TACOMA, WASH. 





VIRGO DESCALING SALT—Producers and fab- 
ricators of stainless and alloy steels use Virgo 
Descaling Salt to quickly, positively remove 
scale produced by hot rolling, forging, extrud- 


ing, casting, annealing. 


VIRGO MOLTEN CLEANER —quickly, positive 
ly desands and degraphitizes castings; removes 
grease, dirt, chemicals, paint, enamel; rubber, 
atmospheric corrosion and other impurities. 

Phis process can be used on steel; castings; 
forgings; fabricated parts; material to be sal- 
vaged. It employs simple equipment, and is 


easily adapted to your production methods. 


Hooker Electrochemical Company 


30 FORTY-SEVENTH ST., NIAGARA FALLS, N. Y. 


Please send me Bulletins checked: Virgo Descaling Salt 


Virgo Molten Cleaner 


NAME 





TITLE 


ADDRESS —__ 


COMPANY 





city 





Te 
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NATIONAL FORGING MACHINES 


Aircraft Landing Gear Strut 


Aircraft Cylinder Head 
Diesel 
Generator Quill 


Cluster 
Gear 





Shell Nose 
Aircraft 


Propeller 
Shaft 


Shell Body (Half Section) 


Aircraft 
Cylinder 
Barrel 


Diesel 
Cylinder 
Liner 


In World War II, the art of deep-piercing in 
Forging Machines came into its own. Forgings 
previously thought “impossible” were made 
routine by the pressing demands of war. 

NATIONALS engineers and machines were “in 
the thick” of this forging development. Forge- 
men still choose NATIONAL Forging Machines 
for their difficult work ... and still rely upon 
NATIONAL for assistance with their problems. 


NATIONAL 


MACHINERY COMPANY 


TIFFIN, OHIO. National 9” Forging Machine 
DESIGNERS AND BUILDERS OF MODERN FORGING MACHINES—MAXIPRESSES—COLD HEADERS—AND BOLT, NUT, RIVET, AND WIRE NAIL MACHINERY 
Hartford Detroit Chicago 
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BRISTOL 


V Continuous-balancing electronic cir- 
cuit responds instantly to minute changes 


V All types of electric and air-operated 
controllers offered 


V Available as a self-balancing bridge or 
potentiometer 


¥ Trouble-free operation 


V Electronic component uses vacuum 
tubes available at any radio supply house 


log P1245. 


measuring, recording and controlling problems 


V Full-scale pen travel in 7,3 or % seconds 


5 


V Chart speeds from 
7200 in. per hour 


4 in. per hour to 


¥ Multiple recorders up to 16 points 


¥ Components interchangeable and eas- 
ily replaced on all Dynamaster models 


¥ Immune to most vibration or shock 


, 
¥ Exceptionally unaffected by stray cur- 
rents (1000 to 1 discrimination). 


FOR DETAILED PROOF of the sensitivity, versatility and reliability 
of the electronic Dynamaster, use the coupon or write for Cata- 


The dependable Guidepoit off Snduitey 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 


NAME 


COMPANY 


CITY 


THE BRISTOL COMPANY 
106 Bristol Road 
Waterbury 20, Conn. 


Please send catalog giving details of 
Dynamaster performance to 


ADDRESS__ 


ZONE ______ STATE 





Soe ies as as — em ee 


Epenceawancsanancsesen ae: 
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Buahlf 


... OFFERS A 
COMPLETE LINE OF 
EQUIPMENT FOR THE 


Metallurgical Laboratory 


Buehler specimen preparation equip- 

ment is designed especially for the metallurgist, and 
is built with a high degree of precision and accuracy 
for the fast production of the finest quality of metal- 
lurgical specimens. 
1. No. 1315 Press for the rapid moulding of specimen 
mounts, either bakelite or transparent plastic. Heating ele- 
ment can be raised and cooling blocks swung into position 
without releasing pressure on the mold. 


2. No. 1211 Wet power grinder with 3/4” hp. ball bearing 
motor totally enclosed. Has two 12” wheels mounted on 
metal plates for coarse and medium grinding. 


3. No. 1000 Cut-off machine is a heavy duty cutter for stock 
up to 3-1/2”. Powered with a 3 hp. totally enclosed motor 
with cut-off wheel, 12” x 3/32” x 1-1/4". 


4. 1505-2AB Low Speed Polisher complete with 8” balanced 
bronze polishing disc. Mounted to 1/4 hp. ball bearing, two 
speed motor, with right angle gear reduction for 161 and 246 
R.P.M. spindle speeds. 


5. No. 1700 New Buehler-Waisman Electro Polisher pro- 
duces scratch-free specimens in a fraction of the time usually 
required for polishing. Speed with dependable results is ob- 
tained with both ferrous and non-ferrous samples. Simple to 
operate—does not require an expert technician to produce 
good specimens. 


6. No. 1410 Hand Grinder conveniently arranged for two 
Stage grinding with medium and fine emery paper on twin 
grinding surfaces. A reserve supply of 150 ft. of abrasive 
paper is contained in rolls and can be quickly drawn into 
position for use. 


7. No. 1400 Emery paper disc grinder. Four grades of abra 
sive paper are provided for grinding on the four sides of 
discs, 8” in diameter. Motor 1/3 hp. with two speeds, 575 and 
1150 R.P.M. 


8. No. 1015 Cut-off machine for table mounting with sepa- 
rate unit recirculating cooling system No. 1016. Motor | hp. 
with capacity for cutting 1” stock. 











THE — LINE & SPECIMEN PREPARATION EQUIPMENT 
INCLUDES. CUT-OFF MACHINES e SPECIMEN 


MOL na PRESSES @ POWER GRINDERS e@ EMERY 
PAPER GRINDERS @ HANDGRINDERS e BELT 
SURFACERS @ MECHANICAL AND ELECTRO POLISH- 
ERS @ POLISHING CLOTHS e POLISHING ABRASIVES 
PaRetweaitnwre 
METALLURGICAL APPARATUS - ‘ 
i 165 WEST WACKER DRIVE, CHICAGO 1, ILL. 
| a ae = 
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TYPICAL RESULTS OF BRIGHT, 


1. CLUTCH PRESSURE PLATE 
Carbonitrided, 300 per heat, to 
case depth of .005” — .007” in 
cycle time of 60 minutes. 





2. BREATHER VALVE GEAR 
Carbonitrided, 250 pieces per 
heat, to case depth of .010” — 
.012” ia cycle time of 95 minutes. 





3. FENDER HINGE SEGMENT 
Carbonitrided, 750 pieces per 
heat, to case depth of .010" — 
-012” in cycle time of 90 miautes. 





SCALE-FREE WORK THE “IPSENWAY" 


‘ 


4. ROLLER TAPPET ASSEMBLY 
Carbonitrided, 800 pieces per 
heat, file hard case, in cycle time 
of 60 minutes. 


PRODUCTION SHORT-CUTS in Heat Treating 


AT HARLEY-DAVIDSON MOTOR CO., MILWAUKEE 


View of Ipsen T-250 Unit in 
operation at Harley-Davidson 
Loading door is hydraulically 
operated by foot pedal. Trays 
are transferred from heat 
through intermediate door into 
quench or cooling chamber 
automatically. 


Unloading view showing parts 
after oil quenching operation 
Oil is automatically circulated 
and temperature controlled, 
assuring uniform cooling 
throughout load. 


..- with an IPSEN Standard 
AUTOMATIC HEAT TREATING UNIT 


Illustrated above are typical heat treating results obtained by Harley-Davidson 
Motor Co., Milwaukee, in processing parts automatically in a standard Ipsen 
Heat Treating and Quenching Unit. Individual methods are applied for each 
part to suit material and depth of hardness desired. The operation in the 
Ipsen is automatically controlled from heat through quench (or cooling) so 
that highly uniform, dependable results are obtained from batch to batch. 





Acid Cleaning and Extra Handling Eliminated 


Because each load is heat-treated at a uniform temperature and in a controlled 
and sealed atmosphere condition, the work comes out bright and scale-free. 
This, in turn, eliminates acid cleaning operations and extra handling. In ad- 
dition, clean working conditions prevail, and unskilled operators can be 
quickly and easily trained to tend several units simultaneously. Investigate 
this modern, simplified method of heat treating today. 


Write TODAY FOR MORE FACTS 


Ask for free bulletins and find out how Ipsen Units can be applied to 
your work. If you wish, samples of your work will be run, procedures 
established, and production estimates made without obligation. 


IPSEN INDUSTRIES, INC., 723 South Maia Street, Rockford, Ilinois 
Production units for CARBONITRIDING - CARBURIZING - HARDENING - BRAZING - MARTEMPERING 
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AT E.C. ATKINS & CO. 


Unit brazes carbide tips 
on circular saws 


E. C. Atkins @ Ce., 
Indsanapulr,, indiang, 
monviocture: of saws 
hes joined the long 
jist of companies 
wsing Lindberg Induction Keeting Equipment. Atkins 
ses 6 5 KW unit plus @ specially designed fixture to 
braze corbide tips on large circular saws. 
This unit os well as many other Lindberg units in oll 
sections of the country are piling up good production 
records ,. because they are ruggedly engineered and 
built 10 minimize inritating breakdowns and expensive 
work stoppages 
These construction features tell an important part of 
the story 


Conditioned cooling . . Temperature controlled 
water cooling eliminates condensation on high volt- 
age parts 

Checklites . . A system of indicating lamps instantly 
reveals any abnormal operating conditions . . simpli- 
fies servicing 

Work coil burn-out protection . . An electrical 
interlock system makes it impossible to turn on power 
when cooling water is not flowing 

Long-life industrial tubes feature shortened 
internal structure. . Kovar metal-to-glass seals . . 
heavy walled anodes 

Sealed tank capacitors are hermetically sealed 
against dirt and dust . . require no servicing or 
refilling 

For your production brazing, soldering, harden- 
ing, annealing, stress relieving, hot forming, 
forging or shrink fitting requirements, investi- 
gate Lindberg Induction Heating Units. Ask for 
Bulletin 1440. 


l INDBERG a HIGH FREQUENCY DIVISION 


LINDBERG ENGINEERING COMPANY, 
2450 West Hubbard Street, Chicago 12, Illinois 








CRACK ! Swung with perfect It takes more than muscle to hit a golf ball the way you 


coordination, a clubhead hits a golf ball so should. It takes coordination. 
hard it flattens it. You see in this 

A. G. Spalding & Bros. photo the swinging 3 . 

of a golf won token at a speed of Ask anybody. Everybody will agree, just as every- 
1/50,000 of a second body agrees you need coordination to run a business. 


Especially, we think, a steel mill. 


Making steel is complicated enough anyway, and today 

we're trying to make the kinds and qualities of 

steel you want, and still fulfill military require- 

ments and government allocations. Under 
somewhat trying circumstances. 


That’s why coordination of departments 

is the No. 1 Rule here at Wisconsin Steel. 

It’s more than just something to pay 
lip service to. It’s our way of life. 


It enables us to keep on top of our com- 
mitments—to make only promises we 
can keep, and to follow through on any 
promises we make. Worth bearing in 
mind—next time you order steel. 








& 
WISCONSIN STEEL COMPANY, Affiliate of 
INTERNATIONAL HARVESTER COMPANY Ll 


180 North Michigan Avenue, Chicago 1, Illinois quuananenn, 
HARVESTER 





WISCONSIN STEEL 
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HEADQUARTERS FOR 
HEAVY STEEL FORGINGS 


>? at 


=" 


Ms steet Rous 


PRESSURE 
VESSELS 


Whatever your needs for heavy steel forgings in indus- 

try, Midvale can assure you of the finest in craftsman- 

ship; precision and ultimate performance. Whether it 

is weldless gear rings for turbine speed reduction . . . 

PRESS = “cylinders for hydraulic presses . . . weldless high-pressure 
CYLINDER ." vessels for oil refining, gas reactions and steam genera- 
a tion or hardened and ground steel rolls for cold rolling 

carbon and alloy steel, stainless steel, aluminum, copper, 

brass, zinc, foil, paper, linoleum, plastics and rubber .. . 

Midvale engineers can help you design them. Midvale 

craftsmen, with the most modern equipment, will build 

them to your most exacting specifications. Put your 


heavy forging problems in our hands. 


THE MIDVALE COMPANY 
NICETOWN, PHILADELPHIA, PENNA. 
OFFICES: NEW YORK + CHICAGO + PITTSBURGH 
WASHINGTON + CLEVELAND + SAN FRANCISCO 


“ Custom Steel Mlakew To F: 


PRODUCERS OF FORGINGS, ROLLS, RINGS, CORROSION AND HEAT RESISTING CASTINGS 
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Quality Alloys by Brass Specialists 


RODS - FORGINGS - DIE CASTINGS 
METAL MANUFACTURING COMPANY WELDING RODS - WIRE 


Bellefonte, Pa. Offices and Agencies in Principal Cities 








Heat Resistant Concrete in pit furnaces 
still sound after two years hard use 





PIT FURNACES for core and mold drying at 
Lorain Works, National Tube Division of U. S. 
Steel Company, were quickly and economically 
made using a Lumnite-sand slag mix. Walls 
were readily cast in place around 2 rows of 
3%" rods. Floor slabs and division wall are 12” 
thick; outside walls, 15". 





THESE PIT FURNACES for core and mold drying get reaches service strength in 24 hours or less. So con- 
bumped and nudged as heavy multi-ton core molds struction or repairs go fast. 
are hoisted in and out. In addition, the Lumnite 


. . : . . This speed : sconomy pays off ‘ > 
Concrete is subjected to heating-cooling cycles that Phi sp d and economy pay ff on many other 


‘ , jobs. Make heat-resistant, refractory or insulating 
damage regular concrete. But over 2 years’ contin- } ke h tory OF insulating 


; refractory concrete (to 2600°F. service) si r by 
uous service to date proves that Heat-Resistant refractory concrete (to 2600°F. service) simply by 


: . . : using a suitable aggregate and Lumnite calci . 
Concrete made with Lumnite can take it! a BETES 1 Lumnite calcium 


: aluminate cement. 

Lumnite Concrete has low volume change needed 
to withstand periodic heating-cooling cycles and FOR CONVENIENCE — use castable refractory mixes 
thermal shock. Also there are no small units or joints of Lumnite and selected aggregates to meet specific 
in smooth monolithic construction which could be temperature and insulation requirements. Made by 
loosened by either periodic heating or catching pro- manufacturers of refractories and sold by their deal- 
jections on the huge molds. ers. For more information write: Lumnite Division, 

Lumnite Concrete saves time and money from the Universal Atlas Cement Company (United States 
start. One-picce walls are simply cast in place or Steel Corporation Subsidiary), 100 Park Avenue, 
“shot”? on by cement gun. And Lumnite Concrete New York 17, N. Y. 


***LUMNITE” is the registered trade mark of the calcitum-aluminate cement manujacturea by Uniwersai Atlas Cement Company. 


LUMNITE for INDUSTRIAL CONCRETES 


REFRACTORY, INSULATING, OVERNIGHT, CORROSION-RESISTANT 








“THE THEATRE GUILD ON THE AIR"—Sponsored by LU. S. Steel Subsidiaries —Sunday Evenings — September to June 
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NOW! 3-way action against 
FVGERPRIVE DAMAGE 


to precision steel parts 


GULF NO-RUST 


displaces fingerprint moisture 
neutralizes perspiration acid 
- lays down temporary rust preventive film 


Precision metal parts can lose some of their pre- 
cision as a result of an ordinary fingerprint. The 
moisture and acid corrode the polished surface, 
interfere with smooth operation. 

Gulf’s new fingerprint remover eliminates this 
cause of lost accuracy in precision-built mecha- 
nisms. Called Gulf No-Rust F.P.R., it displaces 
fingerprint moisture on metal, neutralizes per- 
spiration acid, and lays down a temporary rust 
preventive film. 

Gulf No-Rust F.P.R. may be applied by dip- 
ping, flooding, or spraying to steel, brass, copper, 


and other metal surfaces. It is readily removed 


with Gulf Stoddard Solvent or similar petroleum 
solvents. 

Gulf No-Rust F.P.R. is one of a complete line 
of Gulf quality rust preventives from which you 
can select the proper protective coatings to meet 
all your requirements. A Gulf Sales Engineer will 
be glad to cooperate with you in the solution of 
your rust and corrosion problems. Write, wire, 


or phone your nearest Gulf office today. 


Gulf Oil Corporation - 


Pittsburgh 30, Pennsylvania 


Gulf Refining Company 


SERVES 
INDUSTRY 
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These Metalworking Methods 
Save Time and Money 


These six methods for keeping production geared 
to current demands are typical of the many processes 
and products available through Linpe. Not shown, 
but equally available to LINDE customers, is the 
invaluable combination of knowledge, technical skills, 
and wide practical experience that makes such 
developments possible. 

Whatever you do with metals, there is a good 
chance that LinpDE know-how, show-how, and equip- 
ment can help you do it better, quicker, or cheaper. 
Telephone or write our nearest office today. 


LINDE AIR PRODUCTS COMPANY 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street iuCC} New York 17, N. Y. 
Offices in Other Principal Cities 


In Canada: Dominion Oxygen Company, Limited, Toronto 


Hleniarc welding in a protective shield of argon or helium gas 
easily joins hard-to-weld metals such as aluminum, magnesium, 
stainless steel, and copper alloys. Absence of flux and spatter 
reduces cleanup and finishing costs. 


ll, Ba Nes 
Powder-scarfing halves conditioning costs on stainless steel. 
One 8-hr. shift, using two blowpipes, easily powder-scarfs 22 to 
24 ingots of 1,000 tb. each 


Trade-Mark 


The terms “Heliarc,” “Linde, 
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(Left) Flame-hardening gives added service life to parts by pro- 
viding a hard, wear-resisting surface on a tough, ductile core. 

Right) Oxygen-cutting equipment easily slices steel up to 60 in. 
thick. A 30-in. cut through this 45-in. thick ingot took only 
15 minutes. 


Unitonmect welding, a mechanized electric process, joins metals 
of any thickness without sparks, spatter, smoke, or flash. Welding 
speeds as much as twenty times greater than by other similarly 
applicable methods are common. 


Plate-edge preparation with Oxwetp apparatus makes it pos- 
sible to cut steel plate to size and bevel the edges for weld 
in one, quick, oxygen-cutting operation. 


ing 


Products and Processes for MAKING, CUTTING, 
JOINING, TREATING, AND FORMING METALS 


Oxweld,” and “Unionmelt” are reg'stered trade-marks of Union Carbide and Carbon Cornoration 





25 Production Headaches’ 


Avoided with 


RF HEATING! 


These 25 tractor parts posed quite a problem to Inter- 
nationai Harvester’s new Louisville Works. Each one 
had to be hardened—quickly, efficient 


y, economical] 
Each one could ha 


*n a “production headach 
Management conferred, studied and carefully investi- 
gated the problem. This analysis, coupled with their 
past experience, led to the final decision. The choice 
for these parts Induction Heating! 


Westinghouse equipment was purchased with the 
following results:—reduced heating, machining, 
and steel costs ... lower material bandling costs 
. and better quality with lower product design 
costs. All this with only one 50 KW-450 KC and 
four 20 KW-450 KC Westinghouse RF units! 


eeeeneeeeocecoeeeeee eee eeeeeeeee eee ee 


Westinghouse Electric Corporation 
Department P-42 
2519 Wilkens Avenue - Baltimore 3, Maryland 


Send me your informative case history booklet on induction heating 


Name Pc 


sitton 


e@eeneeceeeeoe eee e eee ees 


If you're the kind of alert businessman who is always 
on the lookout for increased production at decreased 
costs, look into the possibilities of Westinghouse In 
duction Heating 

The full Induction Heating story, complete with case 
histories, is told in a highly interesting booklet. Just 
send in the coupon for your free copy! 
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Lepel 


presents 
A LwCist- PORTABLE 


HIGH FREQUENCY 
eduction 


HEATING UNIT 


@ SMALL AND COMPACT 
Conveniently operated on 
bench or table—no mount- 

ing necessary. 
® ECONOMICAL OPERATION 
No special power installa- 
tion required. Operates on 
110 volts, 60 or 50 cycle 
line of unity power factor. 
©@ FULLY GUARANTEED 
Gvoranteed for continuous 
duty cycle and stated per- 
formance. 


This versatile unit is priced so low that every shop 
may now take advantage of modern induction heat- 
ing techniques to improve quality and to increase 


production. Its simplicity of operation eliminates the 
need for skilled personnel. 


The Lepel Model 2 KW will meet the requirements 
of machine shops, toolrooms, research laboratories 
and educational institutions. It is especially suitable 
for hardening, brazing and soldering small parts 
of either ferrous or non-ferrous metals. 
WILL HEAT TO 1500° F. 
Ya" steel rod 1" length in approx. 1 second 
=” at be Dix <3 “ 3 seconds 
. ae pe bt Bs : 15 seconds 
* a 4 “3 o - 60 seconds 
Will melt 4 ounces of brass or steel in 4 minutes. 
Equally well suited for heating of non-ferrous metals. 


zine 


‘ 
Permits wide 


copper >* 
alloys from melting 
Neints. ioctl fee 
brazing 

tips. 


ering 
lowest 


Heat localized exact- 
ly where wanted at 


~ 


ANNEALING © 


ideal for an- 
stress- 


Complete unit with line 
connection and load coil. 


$870. 


f.0.b. factory 


LEPEL HIGH FREQUENCY LABORATORIES. INC. 


55th STREET and 37th AVENUE, WOODSIDE 77, NEW YORK CITY, N. Y. 


Write for Lepel Catalog MP-8 
59 
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More 16-25-6 used 
in jet engine rotor 
wheels than all 
other alloys combined! 


“16-25-6” was first developed by the Timken Company 
during World War II. The one steel that could be pro- 
duced commercially for jet engine retors, it helped 
make jet propulsion practical. 

Today, more “16-25-6” goes into solid and compos- 
ite jet engine rotor wheels than all other super-alloy 
steels combined! That's because “16-25-6" has the 
best combination of the three top requirements for 
jet engine rotors: 1) It has good high tempera- 
ture properties. Operating at temperatures up to 
1500°F., it retains high creep and stress rupture 


strength. And it has excellent resistance to scale and 


YEARS AHEAD —THROUGH EXPERIENCE AND RESEARCH 


SPECIALISTS 


corrosion. 2) It is relatively low in strategic alloys. 
“16-25-6" uses none of the highly strategic alloys, 
contains no cobalt or columbium. 3) It has good 
machinability. 

“16-25-6” is the ideal alloy steel for today’s high 
temperature, high speed applications. Why not put the 
Timken Company’s wide experience in high tempera- 
ture steels to work for you? We'll help you adapt 
“16-25-6” to your purposes—or help you pick other 
alloy steels suited to your needs. Write The Timken 
Roller Bearing Company, Steel and Tube Division, 
Canton 6, Ohio. Cable address: ““TIMROSCO”. 


IDEMEIGEN 


The 


IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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Cut Manual , 


Handling Time ; 


WITH Light Weight 
PSC ANNEALING CONTAINERS 


Because they weigh up to 2/3 less than cast con- 
tainers, PSC welded alloy annealing units obviously handle 
much easier and faster. Let us show you how installations 


are effecting impressive savings in labor costs alone. 


Left top, light-weight box with sand seal construction for bright annealing. 
Left bottom, special basket for aircraft parts; movable sides and trays. 

Right top, annealing tubes for steel mills. Only 4" alloy; years of service. 
Right bottom, combinati: ling and pickling rack. Top braces removable. 








<< 


In addition to the savings in handling time, 
PSC light-weight annealing containers effect four 
other substantial economies. 


Standard and Special Types for Every Purpose 


First, being so much 


lighter in weight, they attain pot heat in less time; 
PSC installations have shortened heating cycles as 
much as 5 hours. Second, fuel savings; a recent 
study showed a $40 saving per anneal. Third, being 
less bulky, PSC units increase furnace 
capacity. Fourth, their much longer 


‘The 
PRESSEO STEEN 


service life cuts replacement costs. 


PSC welded alloy heat-treating equipment is 
furnished in any size, design or metal specification: 
annealing and carburizing boxes, covers, baskets, 
racks, tubes, retorts, etc. As a pioneer of welded 
alloy units, we offer a wealth of experienced en- 
gineering assistance. Send blue prints or write as 


to your needs. 


THE PRESSED STEEL COMPANY 


of WILKES-BARRE, 


PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 


OFFICES 
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IN PRINCIPAL CITIES 





HARDENING 


© 20 KW TOCCOtren 
machine has operated 
at least 80 hours per 
week for over seven 
yeors. 











with TOCCO* Induction Heating 


When minutes saved mean dollars earned, look to TOCCO Induction Heating 


® Singer Manufacturing Co., OLD METHOD TOCCO METHOD 


Operation Min. /100 Pes. Operation Min. /100 Pcs. 


Assemble on plating racks. . 23.0 eliminated 
Copper plate crank end. . . 43.0 eliminated 
Remove from plating racks . 15.0 eliminated 
TOCCO harden 
andcleon. . . . 


makers of famous Singer | 
Sewing Machines, reports 
the following results when 
they switched to TOCCO— 
hardening the shaft assem- | 
blies shown above. Note | 
the operations eliminated | ' eliminated 
through the use of TOCCO | Strip copper and clean. . . 33.3 eliminated 


BAY aS Old method TOCCO method 
and the savings of 151.8 total time . . . . 244.3 minutes total time . . . 92.5 minutes 


minutes per 100 parts. 


Have you investigated TOCCO’s time and cost savings possibilities for 
your hardening, brazing, forging or melting operations? It will pay you to 
write or send blueprints of your parts for analysis—no obligation of course. 


aa CRANKSHAFT COMPANY - CLEVELAND 1, OHIO 


Induction Heating Equipment must 
meet the requirements of the 
Federal Communication Commis- 
sion's Rules and Regulations Re- 
lating to Industrial, Scientific and 
Medical Services, Part 18. All TOCCO 
equipment is certified to comply 
with these rules and regulations. 
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How Much is 
a Good Spring Worth ? 


Heating elements made of 
Hoskins Chromel deliver 
full rated power throughout 
their long and useful life. 


7 


Valves faced with Alloy 717 
tand up under high tem 
peratures and the rrosive 
action of hot exhaust gases. 


Hoskins Chrome!-Alumel ther- 
mocouple alloys accurately 
register exhaust temper 
atures of jet aircraft engines. 
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Springs are rather commonplace things . . . used 
in all sorts of products to perform all sorts of 
functions. So taken-for-granted are they, in fact, 
that the only time you really appreciate their 
worth (or lack of worth) is when they fail to 
do the job they’re supposed to do. 


And that’s where Hoskins Alloy 769 really 
comes into its own. Because here is a special 
alloy that possesses some very special spring 
characteristics. For example, it’s highly resistant 
to atmospheric and chemical corrosion. It has 
exceptional resistance to set and fatigue, which 
enables it to provide more constant delivery of 
torque over longer periods of time than ordinary 
spring material. It’s non-magnetic, hard, and 
strong. Yet it can be cold-formed, heat-treated 
under controlled conditions, and welded, sold- 


MANUFACTURING COMPANY 


ered, or brazed. What's more, it retains its 
desirable spring properties from sub-zero tem- 
peratures up to about 750° F. 


Alloy 769 is only one of several special purpose 
alloys produced by Hoskins. Among the others: 
the Chromel-Alumel thermocouple alloys 

unconditionally guaranteed to register true 
temperature-e.m.f. values within close specified 
limits. Alloy 717 .. . for facing engine valves; 
Alloy 502... widely used for heat resistant 
mechanical applications. Plus special spark plug 
electrode alloys which have long been the ac- 
cepted standards for quality and durability. 
And, of course, there is Hoskins Chrome] .. . the 
original nickel-chromium resistance alloy used 
as heating elements and cold resistors in count- 
less different products for home and industry. 


4 
4 


] 
\ WICKEL CHROMIUM 
WIRE 


4 


4445 LAWTON AVENUE @ DETROIT 8, MICHIGAN 
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no more GAMBLING on 


[Ve actual size; Selector is in 3 colors] 


Here's how it works: 
To use the Selector, all you need know is the 
characteristics that come with the job: type and 
condition of material to be worked, the number 
of pieces to be produced, the method of working, 
and the condition of the equipment to be used. 
FOUR STEPS—and you've got the right answer! 
1. Move arrow to major class covering appli- 
cation 
. Select sub-group which best fits applica- 
thon 
. Note major tool characteristics (under ar- 
row) and other characteristics in cut-outs 
for each grade in sub-group 
4. Select tool steel indicated 
That's all there is to it! 


CRUCIBLE 





Here's an example: 

Application — Deep 
drawing die for steel 

Major Class—Metal 
Forming—Cold 

Sub-Group — Special 
Purpose 

Tool Characteristics — 
Wear Resistance 

Tool Steel—Airdi 150 

One turn of the diol 

does it! 


And you're sure you're 
right! 


~-tool steel selection 


That’s what one of the thousands of pleased users 
says about his CRUCIBLE TOOL STEEL SELECTOR, the 
new, simple, handy method of picking the right steel, 
right from the start. Since Crucible announced this 
Selector two years ago, thousands of tool steel users 
have received their Selectors . . . and here’s what 
some of them say — 

“Handiest selector I’ve ever seen!” 

“Saves me time and headaches” 

“It’s so logical—you begin with the application”. 
You can be sure the answer you get with your Cru- 
cible Tool Steel Selector will be just right in every 
case. for this Selector covers 22 tool steels which fit 
98% of all tool steel applications. And when—with a 
flip of the round dial—you get the answer, you'll 
get the steel FAST, too, because all the tool steels 
on the Selector are right in stock, in all our 26 con- 
veniently-located warehouses. 

This Selector is bound to be a big help to you— 
so write for yours today. There is no obligation what- 
soever. Just fill in the coupon and mail now .. . before 
you turn this page and forget! CRUCIBLE STEEL Com- 
PANY OF AMERICA, Chrysler Building, New York 17, 
New York. 


Crucible Steel Company of America 


Dept. MP, Chrysler Building, 405 Lexington Avenue 
New York 17, N. Y. 


Sure! | want my free CRUCIBLE TOOL STEEL SELECTOR! 


Name Title 
Company 


Street 


1 
I 
I 
I 
Gentlemen: | 
| 
I 
I 
| 
I 
I 


City State 


ba aw an an amemenenes enatisitinnenmnpiedaiiantintnnall 


first name in special purpose steels 


TOOL STEELS 


52 years of Fine steelmaking 


Branch Offices and Warehouses: ATLANTA * BALTIMORE * BOSTON * BUFFALO * CHARLOTTE * CHICAGO * CINCINNATI * CLEVELAND * DENVER * DETROIT 
HOUSTON, TEXAS * INDIANAPOLIS * LOS ANGELES * MILWAUKEE * NEWARK * NEW HAVEN * NEW YORK * PHILADELPHIA * PITTSBURGH * PROVIDENCE 
ROCKFORD * SAN FRANCISCO * SEATTLE * SPRINGFIELD, MASS. * ST. LOUIS * SYRACUSE * TORONTO, ONT. * WASHINGTON, D. C. 
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ENDURO Makes 
Close-Tolerance Shafts 
Corrosion-Resistant 


Shafts for Deming Centrifugal Pumps must have high tensile strength. They 
must resist corrosion, as they often are in contact with brine, solvents, waste, 
and other corrosive solutions. They must resist abrasion and wear. 


Since close tolerances are absolutely essential, the shafts must be accurately 
machined—at reasonable unit cost. 

A big order. Yet, Free-Machining ENDURO Stainless Steel meets all these shaft 
requirements. 


Free-Machining ENDURO Bars are cold-finished by Republic’s Union Drawn 
Steel Division to provide close tolerances, accuracy of section, uniform sound- 
ness and fine surface finish ... plus the high physical and chemical properties 
of stainless steel. Two grades are 90% as machinable as Bessemer screw stock! 

Free-Machining ENDURO also is available in hot rolled bars, and in wire. Republic 
metallurgists are ready to give prompt assistance on applications, processing, 
and use. Contact them through your Republic District Sales Office, or write: 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division ¢ Massillon, Ohio 
GENERAL OFFICES CLEVELAND we _— 
Export Department: Chry ster Building, New York 17, N 


a ee, ek 
¢ rin ) | ip 0 

These stainless steel impeller shafts isu 

are manufactured from Free-Ma- tot 


chining ENDURO, Type 416, by The 


w 
Deming Company, Salem, Ohio. In F R E e - ca A € ad a wn t te G 


the photo above, a Deming Centrif- 
ugal Pump is shown pumping brine / f at aa al 
in a packing house. vA | [i ( ( 
Jeu s00 Viulsis! 
Sai : - 


Other Republic Products include Carbon and Alloy Steels—Pipe, Sheets, Strip, Plates, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 
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FORGED IN 
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BUSTER FINISHED BLOCKER 
OPERATION FORGING OPERATION 


The progressive forging operations 
necessary for forming gear blanks for heavy 
trucks are shown in the foreground. Above, 
the dies mounted in a 1600 ton press, are 
in the following order: buster die on the 
left, blocker die on right and the finish 
forge die in the center. Each operation is 


shown in front of the die it is formed in. 


Shown here are the dies and 
bolsters mounted in a 1600 
ton press. The product, a THE 


heavy automotive connecting 


rod, is pictured in the fore- 
ground. »« 


MANUFACTURING 
COMPANY 





EUCLID BRANCH P O CLEVELAND 17, OHIO 


1108 OCEFEARBORM ST OEWART BUILDING 


WRITE FOR BULLETIN 75 be CwicaGco 3 LLinors NEW LONDON CONN 











"You may is en to stand outside!” 


REMEMBER Aesop's fable of the camel 
and his master--how the kind master allowed 
the shivering beast to put into the tent first 
his head, next his shoulders, then his forelegs! 

And then the camel said, “Master, I think I 


ought to come wholly inside,” and crowded 
in. Immediately he said, ‘“Thereis hardly room 
for us both, sol think it would be better for you 
to stand outside so I can turn around and lie 
down.” And without further ado, the camel 
kicked the man out and took the entire tent. 

Men have heard this story for 2,500 years-- 
repeatedly have seen how it illustrates what 
happens when one man or group of men gain 
power over others. Men saw it happen in 


Italy and Germany when Mussolini and Hitler 
took over. Men saw it happen in Russia. 
Even here in America a similar trend is evi- 
dent. Powerful influences overlook no op- 
portunity, through political manipulation, 
central controls and bureaucratic regulations, 
to intrude more and more in our private lives. 
The situation demands continual, alert watch- 
fulness by all citizens who believe in indi- 
vidual liberty and freedom, to prevent this 
camel of big government from creeping fur- 
ther into the tent. Before we realize it, “we, 
the people,” the master, may find ourselves 
“standing outside.” In America it is govern- 
ment, which is the servant of the people. 


The Youngstown Sheet and Tube Company 


General Offices - Youngstown 1, Ohio 
Export Offices--500 Fifth Avenue, New York 


MANUFACTURERS OF CARBON ALLOY AND YOLOY STEELS 


The st 


steel industry is using all its resources to produce more steel, but it needs your help and 


needs it now. Turn in your scrap, through your regular sources, at the earliest possible moment 
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FABRICATED 


Py x, 


ALLOYS 


AN ASSEMBLY THAT “(ives a Lift” 


They are used by a nationally known manu- 
facturer for hardening at 1850° F. Material of 
basket is type 330 stainless steel. Size, each 
basket 28” I.D. x 12%” high. To facilitate han- 
dling in and out of the furnace the baskets are 
securely fastened together with alloy lift straps 
and keys. Note fabricated bottom grid and 


mesh disc. All welding is of the highest quality. 


TO AN IMPORTANT 


HEAT TREATING JOB 


Four sets of these Stacking 
Furnace Baskets were custom- 
fabricated by Rolock to fit pit- 
type furnaces built by Hevi Duty 
Electric Company. Photo at left 
shows bottom grid, mesh disc, 
lift straps and fastening keys. 
Photo at right shows complete 
assembly ready for furnace. 


Rolock equipment is engineered to suit the 
specific job...for maximum strength... for as 
high ratio of load to weight as safety permits 
...for handling convenience...and for low 
hour-cost through extended service life. Our 
engineering department likes to solve problems. 
Tell us about yours! 

SEND FOR CATALOG 8B-8. 


Offices: PHILADELPHIA, CLEVELAND, DETROIT, HOUSTON, CHICAGO, ST. LOUIS, LOS ANGELES, MINNEAPOLIS, PITTSBURGH 


ROLOCK INC. - 


. fa} 


1222 KINGS HIGHWAY, FAIRFIELD, 


CONN. 


for better work ae 


Easier Operation, Lower Cost 
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THE BEST INDUSTRIAL FURNACES MADE 


ANNEALING STEEL CARTRIDGE CASES 


at EKCO PRODUCTS, Massillon, Ohio 
SY Wie 


Ss 
id 
™ 


mm — a 

a Defense requirements can be 
met with proven Sunbeam 
Heat Treating Equipment 
~~" 


in the monufocture of 105 mm steel cartridge cases for Army Ordnance by Ekco Products, three Sunbeam electrically-heated, roller-hearth, atmosphere-controlled onnealing furnaces are used 
for anneoling the cases between the various draw press passes. As the height of work varies after each press draw operation, one unit is designated to handle o pre-determined number of sizes 


a 
- 


. 4 To fabricate large caliber steel cartridge cases for Army Ordnance by the cold drawing 

l i tt 7 i process at Ekco, it is essential to provide an accurate anneal between the various 

passes through the dies. The anneal must provide a controlled, even hardness through- 

, out the entire cross-section of the case, starting from the cupping operation through 

3 | the last drawing pass. This accurate control of hardnesses makes it possible to hold 

er to closer size tolerances, improves surface qualities of the case, lessens the possibility 

- of cracking during its fabrication and increases die life. Accordingly, the quality of 
the annealing has a direct effect on the number of acceptable cases produced. 


PPP © pee 


’ 


& 4. ’ 











Three Sunbeam continuous electric furnaces are used at Ekco for annealing. These 





are of the roller hearth design, each roller being powered throughout the heating 
and cooling chambers. Each unit has an effective heating space 40 ft. by 43 in. wide 
by 28 in. high with a cooling space 46 ft. long. 

Heating elements completely surround the work throughout the entire length of the 
heating chamber to assure close temperature control and even heat distribution with 
high heating rates. Heating elements are divided into three zones, each having its 
own contactor and automatic temperature control equipment. The increased flexibility 
Dischor ge view of one of the three Sunbeam units in use ot Ekco. As work becomes . : 
bulkier, during the lost drow press passes, a greater furnace volume for annealing from three zone operation makes this equipment adaptable for annealing cases in 
s required during the 3rd and 4th anneal as compared to the Ist and 2nd. This 


makes it possible to divide the work among furnaces in a volume rather than 4 
weight basis for correct press draw annealing. 


any phase of Ekco's processing cycle. It also provides the accuracy of control necessary 


IF YOU ARE CONSIDERING DEFENSE WORK CALL SUNBEAM. Designs ore cvailable for heat treating the following moteriel: 
SHELLS: 57MM; 75MM; 90MM; 105MM; 120MM; 155MM; ARMOR PIERCING SHOT (Horden, Quench and Draw) 
3”, 5", 6", 8” Navy Shells (Harden, Quench and Drow) CARTRIDGE CASES (Annecl, Stress Relieve). 
FORGINGS: Rotory Hearth and Pusher-type Forging Furnaces. MACHINE GUN CLIPS (Harden, Quench and Drow). 


unbeam JET AIRCRAFT and TANK PARTS 
SrewART INDUSTRIAL FURNACE DIVISION of cfimbedm CORPORATION 


(Formerly CHICAGO FLEXIBLE SHAFT CO.) 
Main Office: Dept. 108, 4433 W. Ogden Ave., Chicago 23 —New York Office: 322 W. 48th St., New York 19 —Detroit Office: 3049 E. Grand Bivd., Detroit 
Canada Factory: 321 Weston Rd., So., Toronto 9 
A letter, wire or ‘phone cali will promptly bring you information and details on SUNBEAM industrial furnaces, either units for which plans are now ready or 
units especially designed to meet your needs. Or, if you prefer, a SUNBEAM engineer will be glad to call and discuss your heot treating problems with you. 
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product 


Sphero-Conical 


DIAMOND BRALE renetrator 


vel me alelae(-Tal-t° Mm ti-t-) 


A. Minor Load Penetration a 

B. Major Load Penetration 

C. Linear measurement SURFACE OF SPECIMEN 
of penetration increase SERS das 
which "ROCKWELL*" converts 


to hardness reading 


‘ 


BRALE Penetrator Accuracy ls Proved 
in Wilson's Standardizing laboratory 


@ One point of hardness on the Rockwell C scale equals .00008” so pene- 
trator accuracy must be constant. That’s why Wilson maintains its Stand- 
ardizing Laboratory for testing on many test blocks and approving every 
BRALE penetrator. 

Each BRALE is precision ground to shape under high magnification 
and is accurate to the degree required for a research laboratory. Wilson’s 
BRALE Penetrator gives true readings at all points on the dial. To get 
the greatest accuracy from your hardness tester, see that it is equipped 
with a diamond BRALE penetrator. 


*Trade Mark Registered 


WILSON 
“ROCKWELL” 


Write for literature ond bali de). | 
WILSON MECHANICAL INSTRUMENT DIVISION Hardness 


230-F Park Avenue, New York 17, N. Y. 
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MOLTEN STEEL is here poured into ladles. Due to 
the employment of fractional tapping, cement lin- 
ing must withstand much longer periods of holding 
melt at pouring temperatures. Highly refractory 
Norton MAGNORITE cement insures Jong life 
and low maintenance cost even under these con- 
ditions. 


RAMMING Norton MAGNORITE cement lining into an Ajax 500-Ib. high fre- 
quency induction furnace. This cement has been developed specifically to be 
dry rammed and will withstand temperatures up to 3250 F. It provides densest 
possible lining for resistance to metal penetration and erosion. 


MAGNORITE CEMENT LINING shows no evidence 
of erosion or chemical attack after metal has been 
completely poured, thus assuring minimum re- 
pairs. This cement is designed to have a slight ex- 
pansion upon maturing to eliminate shrinkage 
cracks which might lead to furnace failure. 


Melt more metal per lining 


with Norton Refractory cements 


You'll get long life, low maintenance nickel and nickel silver; high copper al- Whatever your problem, you can de- 


cost from your furnace linings by using 
Norton refractory cements. You'll melt 
more metal per lining. 

These cements are available in a va- 
riety of refractory compositions de- 
signed to meet vour individual needs. 
Norton MAGNORITE* cement, for in- 
stance, is used in high frequency fur- 
naces for a wide variety of melts, ranging 
from straight steels to heat-resistant 
compositions. Norton FUSED STABIL- 
IZED ZIRCONIA crucibles are excel- 
lent for melting platinum and its alloys. 
This sensational refractory is not wetted 
by the metal, permitting 100°, recov- 
ery of the melt without destroying the 
crucible. Norton {LUNDUM* and 
MAGNORITE crocks, covers, and ce- 
ments are used successfully in indirect 
are furnaces. These cements are also 
used in low frequency furnaces for melt- 
ing such refractory alloys as cupro- 
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loys and Al, Te, and Si bronzes. ALUN- 
DUM cement is also excellent for han- 
dling stainless steel 

For heat-treating and sintering fur- 
naces investigate ALUNDUM and 
CRYSTOLON* hearth plates pier 
brick, burner blocks, muffles, muffle 
plates, skid rails tubes, 
burner-tunnel, and embedding cements. 


recuyp rator 


pend on when 


Norton research engineers Norton re- 


satisfactory solution 
fractories to fit your exact requirements. 
For further information, see your nearby 
Norton representative — or write direct 
to NORTON COMPANY, 325 New 
Bond Street, Worcester 6, Mass. Cana- 
dian Re pre sentatire A. P. Green Fire 
Brick Co., Ltd., Toronto, Ontario. 


*Trade-Marks Reg. U.S. Pat. Off. and Foreign Countries 
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Special REFRACTORIES 


Making better products to make other products better 
NORTON COMPANY, WORCESTER 6, MASSACHUSETTS 
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Which of these 
special-purpose steels 
do you need... NOW? 


Call Ryerson for Quick Shipment 


Right now, users of special purpose steels can get most of their 
requirements quickly —with one call to one convenient source. 
All the steels described on this page are in better-than-average 
supply at the Ryerson plant near you. All are high quality 
steels that conform to exacting specifications. Use this page 
to check the items you need, and save time by ordering them 
next time you call Ryerson. 


AIRCRAFT ALLOYS AND STAINLESS 


Alloy bars, sheets and strip 
in more than 400 sizes, fin- 
ishes, conditions. Stainless in 
more thon 300, to meet all 
importont oircraft specs. 





ui 
f i or 
CO ye 
TOOL STEEL 


STANDARD ALLOYS STRAIGHT CHROME STAINLESS 


Rounds, flats, hex's, squores— 
hot rolled and cold finished — 
complete heat treatment guide 
with each shipment. 


Woter, oil or air hardening 
tool steels. High in quality; 
economical in price. Harden- 
ing data with every shipment 


No allotment required for 
these stainless bors, plotes 
ond sheets. Con often replace 
restricted nickel-chrome types. 





GROUND FLAT STOCK 


High grade, non-deforming 
tool steel. Saves machining, 
speeds production. For accu- 
rate-to-size parts, tools, dies 





Ez 


: * 


a 


WELDED MECHANICAL 


TUBING 


Hot and cold rolled, rounds 
ond squores in o wide range 
of sizes. Consider cost—sub- 
stitute for seamless tubing 





NITRALLOY 


Develops extremely high sur- 
face hardness ofter nitriding. 
Unequalled for ports subject 
to abrasion, Large stocks. 


OTHER PRODUCTS: CARBON STEEL BARS, STRUCTURALS, PLATES, SHEETS, ETC. 


RYERSON STEEL 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK @ BOSTON @¢ PHILADELPHIA ¢@ CINCINNAT] ¢ CLEVELAND © DETROIT 
PITTSBURGH © BUFFALO © CHICAGO © MILWAUKEE © ST. LOUIS *© LOS ANGELES © SAN FRANCISCO © SPOKANE @ SEATTLE 
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By Lt. Col. Daniel J. Murphy, Ordnance Corps, U. S. Army 


Chief of Pitman-Dunn Laboratories, Frankford Arsenal, Philadelphia, Pa. 


HE METALLURGICAL activities of Frankford 
Arsenal stem from its function as one 
of the six manufacturing arsenals of the 
Army Ordnance Corps. It 
manufactures small 


develops and 
ammunition, 
fuses, shell and cartridge cases for artillery 
ammunition, and fire-control instruments. 
It is the center for gage design, for the de- 
velopment of recoilless rifles, and for related 
research. 

The Pitman-Dunn Laboratories of the 
Arsenal, with a scientific and technical 
staff of more than 500, are named in 
While 
a laboratory existed as early as 1864, 
its functions became active in 1892 un- 
der Capt. John Pitman. The field was 
enlarged in 1896 with the addition of 
Capt. B. W. Dunn. 

These 


arms 


honor of two research pioneers. 


laboratories now 
the ordnance center for basic research 


on nonferrous metals and alloys, and 


serve as 


on corrosion; for applied research on small 
ammunition, light alloy materials, 
armor-piercing shot, oils and lubricants, 
tropicalization of materials, protective fin- 
ishes and treatments for metals; for the de- 
sign and development of propellant-actuated 
devices including catapults for airplane pi- 
lots, primer and ignition systems for small 
arms ammunition, and recoilless rifles. 


arms 


Two closely related groups conduct re- 
search and development in physical metal- 
lurgy and in engineering metallurgy. Those 
engaged in physical metallurgy make the 
theoretical approach and cover (a) the de- 
sign of alloys new compositions and their 
physical and mechanical properties, (b) the 
casting of alloys, such as melting and pour- 
ing problems, gases in metals, porosity in 
castings, (c) behavior of alloys in shaping 
and fabrication, and (d) heat treatment 
theory and associated effects. 

The metallurgy group 
makes the practical approach and covers 
(a) fabrication of metals, both wrought and 
methods, (b) joining of metals, (c) 
heat treatment methods and techniques, and 
(d) structure of metals and metallographic 
techniques. 

For convenience of description, some of 
the interesting studies being carried out at 
the Arsenal can be grouped under the gen- 


engineering 


cast 


metallurgical re- 
“special 


eral headings of “basic 
search”, research”, and 
metallurgical problems”. Basic 
gical research will be considered first. 
Mechanical Metallurgy Initial 
began in 1946 on an evaluation of the curve 


“process 
metallur- 
work 
for true stress versus natural strain for 
armor-piercing projectile steels. These steels 
are usually heat treated to such high hard- 
ness that only compression testing can be 
used to establish the flow curves. 


Metallurgical Activities 


at Frankford Arsenal 


To obtain instantaneous measurements 
while under load an accurate extensometer 
was required. The final design for use on 
steel specimens is shown in Fig. 1. Wire 
resistance strain gages are mounted on op- 
posite sides of the beam-type strain member 
and indicate change in diameter of the spec- 
imen. After a simple calibration, the in- 
stantaneous diameter while under load may 
easily be determined with sufficient accuracy. 

Another problem in compression testing 
is barreling of the side walls caused by 
inhomogeneous straining. Numerous foils 
and lubricants have been placed on the ends 
of specimens to reduce lateral friction; bar- 
reling was reduced considerably but not en- 
tirely. A mathematical correction factor 
was then developed to determine the true 
stress if no barreling were present. With 
these preliminary problems solved, data on 
true stress versus natural strain were ob- 
tained for numerous projectile steels, and 
subsequently were used in studying ballistic 
performance of armor-piercing shot. 

Similar compression test programs for 
copper, brass and some aluminum alloys 
revealed an interesting characteristic when 
curves for alpha brasses are plotted on 
logarithmic coordinates. Previous investi- 
gators have claimed that such a plot gives 
two straight lines. However, the logarithmic 
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Basic Metallurgical Research 


plot constructed with the new extensometer 
actually consists of an S-shaped curve, with 
no portion a straight line, as shown in Fig. 2. 

Another phase of this program was to 
develop a static and a dynamic torsion test- 
that the test 
specimen to shear stresses only. Two such 


ing machine would subject 


machines have been constructed and may be 


used for subjecting ferrous or non- 


With these 
obtained on 


any 
ferrous material to pure shear. 
a Shear fracture can be steel 
specimens hardened to Rockwell C-66. 
Coincident with this experimental work 
in the development and application of pre- 
cision strain gages, theoretical studies have 
been made on crack propagation in a ten- 
sile specimen, tri-axial stress systems in 
highly deformed compression and_ tension, 
fracturing of armor plate in tension as a 
result of reflected 


created by 


compression stress, and 


effects vibrating metal during 
solidification. 

Structure of Metals -— In metallography, 
new techniques, using electrolytic polishing 
and color photomicrography, are being de- 
veloped. In solid-state physics, the program 
is concerned generally with the study of 
imperfections in metals, their production, 
motion and effects. As an example, the dis- 
location theory of metals has been applied 
to the mechanism of stress-relief annealing 
in alpha brass by 


internal 


analyzing variations of 


friction, resistivity, and Young’s 


modulus. Photo-elastic apparatus is being 


utilized to study internal stresses in trans- 


parent crystalline substances and correlate 


distribution and recovery with X-ray data. 


\n ultimate objective in this category will be to 
predict the behavior of specimens in simple tensile 
tests from fundamental atomic 


mechanisms. 


An empirical 


unil. Mechanical properties of investment- 
cast copper, aluminum, and magnesium-base 
alloys were investigated. A highly satisfac- 
tory wax injection machine, semi-automatic 
in operation, was evolved. Suction casting 
techniques and equipment were refined and 
perfected at a time when the industry was 
relying mainly upon centrifuging methods. 
Recently an existing warehouse build- 
ing has been converted into a well-rounded 
research and development foundry, with 
space for sand as well as investment casting. 
Gas-fired and induction melting equipment 
ranges from a few ounces to 150-lb. capacity. 
Methods and equipment for casting small 
parts from titanium are available. Vacuum 
induction, are and other specialized melting 
units are housed in separate areas. 
Frankford Arsenal is endeavoring to 
stimulate work on light metal foundry prob- 
the and at the 


present time four outside research facilities 


lems throughout country, 


are actively cooperating. The main empha- 
sis is on aluminum, magnesium and _ tita- 
nium, for these offer the greatest promise 
in the long-range ordnance objective to 
lighten battle equipment whether borne on a 


soldier’s back or by plane. 


Fig. 2 S-Shaped Logarithmic Stress 
Strain Curves of Oxygen-Free, High 
Conductivity Copper in Compression 
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analysis of the n-power law of 


strain hardening in’ simple 


tension is being extended to 


bi-axial stresses. Future work 
will attempt to relate the em- 
pirical formulas to fundamen- 
tal properties of 


7 


materials, 


probably in terms of disloca- 

tion theory 
Foundry Research at the 

is comparatively re- 


dating 


Arsenal 
cent, from a 
1943 with a 


nonferrous investment casting 


modest 


start) in small Fig. 1 


for Steel Specimens %s 


Extensometer 
In. Diameter 


Compression 
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Under the heading of “metallurgical 
process research” come fabrication of met- 
als, welding, corrosion, and heat treatment. 

Fabrication of Metals —- Equipment 
available includes a forging hammer, swag- 
ing machine and presses for drawing and 
impact extrusion in addition to the normal 
machine shop facilities. Among the various 
studies in process are the development of 
light alloy cartridge cases, study of high- 
strength magnesium alloys for a variety of 
structural purposes, and of the behavior of 
titanium under plastic deformation. 

Efforts to conserve metals in critical 
supply are being furthered by the applica- 
tion of powder metallurgy to ordnance parts. 
The Arsenal’s research program has devel- 
oped a rotating band for 90-mm. shell made 
of sintered iron that costs about one third 
less than the equivalent copper or gilding- 
band, and increases 


metal considerably 


armor-piercing velocities. A “slider” for a 
mechanical time fuse made of sintered brass 
has virtually eliminated scrap loss, which 
was formerly 60° of the metal used in bar 


stock. This tiny item alone is estimated to 


Metallurgical Process Research 


save the taxpayer some half million dollars 

Many specifications for nonferrous met- 
als used by the Ordnance Corps are drafted 
at the Arsenal, and those written by othe 
government agencies are critically reviewed 
Close liaison is maintained with the Ameri- 
can Society for Testing Materials so that 
government specifications can be coordi- 
nated with industrial practice. 

Welding Research evaluates the various 
joining and overlaying processes for non- 
ferrous metals, brazing, soldering and the 
preparation of literature and materials spec- 
ifications. A specially designed and con- 
structed electronic control panel is probably 
unique. It controls the several a.c. and d.c. 
welding units and is of two parts so that one 
a.c. and one d.c. unit may be selected by a 
dial and operated simultaneously by 


buttons. 


push 
Electrical conditions of the weld- 
This 


panel eliminates rewiring for changing weld- 


ing action are recorded automatically 


Fig. 3 A Portion of the Heat Treatment 
Laboratory for Research on Projectiles 
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Fig. 4 The Steel Cartridge Case Pro- 
gram Involved This Experimental Flame 


ing units or adding instrumentation for 
metering. 

Corrosion Among the types of treat- 
ment studied in the Pitman-Dunn Labora- 
tories are electrodeposited coatings; phos- 
phate treatments for steel, zinc and cadmium; 
chemical and electrochemical treatments for 
aluminum and magnesium; pretreatments 
for organic finishing; metalizing and the 
waxes for impregnation of metalized coat- 
ings; chromate supplemental treatments; 
fungicidal treatments for various materials; 
and vapor-phase coating. 

The HAE process for coating magne- 
sium was named for the initials of its 
inventor —-a laboratory staff member; its 
successful use will be described in detail 
in September Metal Progress. This coating 
protects magnesium so well that it promises 
wide new applications for this lightweight 
abundant metal in ordnance and other mil- 
itary equipment. 


Measurement of the adhesion of organic 
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Heat Treating Setup for Quench Hard- 
ened Caliber .30 Steel Cartridge Cases 


finishes to metal surfaces is another project. 
With the steel artillery cartridge case, shell, 
or any other ordnance item, pretreatment of 
the surface and the resulting interfacial con- 
ditions are all-important in the performance 
of the finish. 

Extensive laboratory tests have been 
run under conditions designed to accelerate 
corrosion, and outdoor exposures have been 
conducted in nearby industrial atmospheres 
and in Panama. 

Electro-Machining Research of great 
importance has been under way for some 
two years in the Pitman-Dunn Laboratories 
on the electro-erosive machining of carbides 
and high speed steels (see article on page 
87 of this issue of Metal Progress). This 
technique reduces the need for scarce indus- 
trial diamonds and gives fast machining of 
carbides. A plain steel wheel acting as a 
rotating cathode can cut through the carbide 
and steel of a %% x %-in. tool bit serving as 
anode in a fraction of a minute. A modifi- 





cation of this technique uses the side of the 
wheel as a polishing surface for carbides. 
Other operations are also possible. 

Heat Treatment — A variety of furnaces, 
quenching tanks, induction heating devices, 
controlled atmosphere apparatus and sub- 
zero equipment has been assembled in this 
division. One special tube furnace has five 
6-in. diameter tubes, which may be used 
with any known furnace atmosphere; elec- 
tronic controls maintain a temperature to 
+2° F. within the range of 100 to 3000° F. 

One problem involved the 
heat treatment of a small zone 
in the base of a caliber .30 steel 
eartridge case. To heat treat a 
pilot lot of 20,000 cases, an au- 
tomatic apparatus was devised 
to (a) feed a case with its base 
up into a high-frequency induc- 
tion coil, (b) start a heating cy- 
cle of 1 sec., (c) stop the heating 
cycle and quench the case in 
brine, and (d) feed the next case 
into position, base up. 


SPECIAL PROBLEMS 


Brass Cartridge Cases The 
traditional material for cartridge 
cases is 70-30 brass, and the tra- 
ditional method of manufacture 
has been the cup-and-draw proc- 
ess starting from rolled sheet. 
Largely because of the lack of 
sheet rolling mill capacity, new 
methods investigated have in- 
cluded impact extrusion of slugs 
cut from cast bar, reverse extru- 
sion of extruded rod cut into 
slugs, closure of drawn tube ends 
by spinning, and production of 
cups by hot forging. 

When zinc became scarce, 
high-copper brasses and bronzes 
were investigated, such as 90-10 
When the 


shortages veered to the copper 


and silicon copper. 
component of the alloy, low- 
copper alloys were tried, such as 
67-33, 65-35 and 60-40. 
purity materials were also stud- 


Lower 


Fig. 5 Projectile Performance 
With Increasing Velocity, Top to Bot- 
tom. Only the third projectile has 
penetrated the plate. See “Armor 
Piercing Shot Program”, page 72 


Special Metallurgical Problems 


ied, such as remelted cartridge cases, fire- 
refined copper instead of electrolytic, and 
even 70-30 brasses containing substantial 
amounts of impurities derived from scrap. 

A continuing problem has been season 
cracking, and so much data were accumu- 
lated that in 1944 a joint A.I.M.E. — A.S.T.M. 
symposium on stress-corrosion was held in 
Philadelphia. The published volume shows 
that in the section on Frankford 
approxi- 


brass, 
contributed 
mately 75% of the data. 


Arsenal 


Out of this work came a 
better understanding of the mag- 
nitude and distribution of stress 
in the cartridge case, and the 
function of stress-relief heat 
treatments. The variables in the 
mercurous nitrate test were care- 
fully studied and related to 
actual season cracking. An ac- 
celerated test using ammonia as 
the corroding agent was devel- 
oped as a device to supplement 
the mercurous nitrate test. 

In general, the result of 
these studies was to improve the 
quality of our ammunition by 
discovery of the important proc- 
ess variables and improvement 
of test procedures. Storage life 
was increased and the function- 
ing reliability greatly improved. 

Steel Cartridge Cases — With 
the beginning of World War II, 
the critical shortage of copper 
forced attention to the produc- 
tion of cartridge cases from steel 
rather than brass. Frankford 
Arsenal became the center for 
developing, gathering and dis- 
seminating technical informa- 
tion in the steel case program. 
The services of both the research 
and the manufacturing units of 
the Arsenal were utilized, and 
aid was enlisted from outside 
research organizations and fab- 
ricators experienced in deep 
drawing of steel. Every phase of 
case manufacture was studied - 
selection and preparation of 
steels, annealing, quench harden- 
ing, lubricants, pickling, coating, 
plating, machining, development 
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METAL 


Cartridge Case Research 


of material, and related factors such as die 
ungles, die and punch contours, and design 
By the 1943, this 


about 57 companies 


of drawpieces. end of 


Arsenal and private 


were manufacturing some 16 distinct types 
and sizes of steel cartridge cases, ranging 
from small arms caliber .30 carbine case to 
the 


Postwar efforts of 


$0-mm. and 105-mm. artillery sizes. 


Frankford Arsenal were 
directed mainly toward assembling and cor- 
relating the large mass of data accumulated 
in this country and abroad. 


The did the 


point where steel cases were judged suitable 


program not progress to 
for direct replacement of brass by the war's 
end, and the project has recently been reac- 
tivated. Under the guidance of the Cartridge 
the 


Assoc., plans are going ahead for producing 


Case Committee of American Ordnance 


entirely from steel practically all sizes oi 


small arms and artillery cartridge cases. 


Items in the development for which Frank- 
ford 


include the use of quench hardening treat- 


Arsenal was primarily responsible 


ments to produce the necessary high 
chanical properties in the side wall of cases 
high firing 
A method of pretreating cases for 


Ihe- 


subjected to 
(Fig. 4). 


coating, 


pressures during 
together with the phenolic varnish 


coatings now widely employed, also stems 
which 


participated. To these may be added the use 


from experiments in this Arsenal 


of phosphating treatments to improve lubri- 


cation during drawing, cold extrusion to 


Fig. 6 Setup for Testing 
Rifle at the Pitman-Dunn 


Recoilless 
Laboratories 
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replace certain drawing operations, and the 


design and manufacture of new recoilless 


und multipiece cases. 
Armor-Piercing Shot 
problem of 


improving armor-piercing shot 


Program 


is a see-saw battle with improvements made 
in armor plate. To penetrate the target, the 
shot must possess both high hardness and 
toughness. This requirement is unique to 
ordnance but would be a 
in industry as well! 
Chromium-molybdenum steel WD 4150 


was used extensively in the past for armor- 


fine combination 


piercing, but would not penetrate new armor 
developed late in the war. From studies of 
hardenability for deep hardening steel, duc- 
tility tests at high hardness levels and bal- 
listic tests, a NEY8V65 (modified) steel was 
designed; isothermal transformation studies 
were conducted and its S-curve was con- 

To 
correlate ballistic behavior with composition, 
and to 


structed. This steel is currently in use. 


determine if a particular alloying 
element confers any superior properties to 
the projectile, the ballistic performance of 
special steel compositions was systematically 
studied on reduced scale models. 

One of the most difficult: problems in 
the manufacture of projectiles lies in heat 
Since the shot must be 
the 


rapid quenches are neces- 


treating techniques. 
hard in 

C-60 

Conventional 


extremely 
Rockwell 


sary 


neighborhood of 
quenching in brine, 
water, or oil usually results in serious crack- 
ing. In 1945 a first attempt was made to 
apply the martempering process to the hard- 
ening of armor-piercing shot, with success- 
ful results. 

To further complicate the various met- 
allurgical phases of the problem, there is the 
ever-present complexity of shot geometry 
Since variations in the design and shape ol 
the affect the the 
other variables, the solution is obviously a 
difficult 


behavior of 


shot in turn control of 


one. Figure 5 illustrates a unique 


The 


increase of striking velocity increases pene- 


projectiles upon impact. 


tration up to a certain velocity, above which 
the the 
without penetration. 

The 
above are but representative of others which 
the 
Frankford Arsenal. However, they illustrate 


projectile shatters against 


three special problems described 


confront Pitman-Dunn Laboratories at 
the degree to which metallurgical effort must 
be brought to bear upon ordnance problems 


vital to the defense of our country S 





By John Parina, Jr., Associate Editor, Metal Progress 


a DESCRIBE the past and present activities 
of the Westinghouse 
within the limits of a short article is a diffi- 
cult task, for in a period of some 30 years a 


metallurgists at 


research organization as aggressive as that 
of Westinghouse accumulates many metal- 
lurgical discoveries and much knowledge. 
One must be content, therefore, in following 
only the general sweep of its progress. 

A visitor making the rounds of the West- 
inghouse research and development facilities 
at East Pittsburgh is struck by the 
diversity of activities, the close co- 
ordination between production and 
research, and the lusty vitality of the 
With a relatively 
small research staff (at present of 


research effort 


about 500, 30 are in metallurgy and 
magnetics) and a modest physical 
plant, Westinghouse has, neverthe- 
less, kept abreast with the challenging 
variety of metallurgical problems 
associated with the firm’s 8000 diverse 
products 

Research and development at 
Westinghouse is done by two groups; 
the first is at the Research Laborato- 
ries and devotes itself to the fundamental 
task of learning what factors control the 
properties of metals, and from this knowledge 
creates alloys for specific applications. The 
second group, the Materials Engineering De- 
partment, has as its task the development of 
production processes and the necessary qual- 
ity control measures. This to some extent 
explains the close coordination between pro- 
duction and research: Many phases of manu- 
facture are conducted on a pilot-plant basis 
which, out of economic necessity, are con- 
tinually subject to improvement. 

That the metallurgist’s task is not an 
easy one can be interpreted from such statis- 
tics as 2000 different metals and combinations 
of metals being used in the company’s prod- 
ucts, these including some 420,000 tons of 
rolled steel products in 1951, and that vir- 
tually every fabricating and finishing process 
found in widespread industry is involved to 
Although most of the metallic 
tonnage used is the usual commercial grades 


some extent 


of aluminum, copper, and steel, a great many 
special alloys are made in the pilot opera- 
tions. These, incidentally, run into sizable 
production in a year. 
trade 


Alloys sold under the 


names “Hipersil”, “Hipernik” and 


“Hiperco” are examples of such special alloy 
products for electrical equipment 

“Hipersil” alloy, the first of this family 
of high-permeability metals, was born in the 
early 1930's and developed to a commercial 
state just prior to World War If. Credit for 
its development is shared jointly by Westing- 
house and Armco Steel Corp., 
manufacturer 


the present 
Their talents were combined 
in producing an iron-silicon alloy possessing 
a large proportion of preferentially oriented 


Westinghouse Electric 


Correlates Its Product 


Development With Research 


Much of the fundamental work of 
finding the cycle of thermal and mechanical 
operations which influence the 


grains 


favorable 
alignment of the individual grains in the 
normal polycrystalline material was done by 
the late T. D. Yensen and his associates of 
Westinghouse. 

One of the tough problems that had to 
be solved to obtain a metal having highest 
magnetic permeability and lowest core losses 
was the removal of virtually all of the im- 
purities then found in the commercially pure 
alloys of this type. This involved the in- 
cluded oxides and silicates, as well as certain 
types of iron oxide on the surface which had 
a deleterious effect on the material during 
subsequent processing. Carbon is also in 
the class of undesirables — its upper permis- 
sible limit being in the neighborhood of 
O01. 
atmospheres during the annealing cycles and 
the associated problem of what constituted 


There was the question of furnace 


an acceptable surface scale, both as to its 
influence on electrical 
effect on die life. 


properties and _ its 
Also, in an oriented mate- 
rial the magnetic flux must be passed through 
the material in the same direction the grains 
are oriented, but to control magnetic flux 
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Important Magnetic Alloys 


direction it was necessary to design a spe- 
cial core shape. It is obvious that all of 
this adds up to a lot of work. Westinghouse 
now uses the material in practically all of 


its transformers, and these range from 42-oz. 
units for radar equipment to 250-ton giants 
transmission networks. 


on power They 


weigh as much as 40 less than those con- 


structed from conventional magnetic alloys, 
have a greater short-time overload capacity, 
a lower impedance. 
Another 


at the Research Laboratory and carried into 


example of alloy discovered 
production by the Materials Engineering De- 
partment is “Hipernik” alloy. “Hipernik” is 
a relatively high-saturation alloy of 50% iron 
and 50% nickel. Its saturation induction is 
16,000 gausses, which places it in a different 
class from a number of other commercially 


available nickel-iron alloys, and it is espe- 


—7 


SS 


SEARCH 


LABORATORIES & 


cially suited for special transformer cores 
where very high permeability is desired. It 
is finding considerable use in the field of 
magnetic amplifiers where there is also wide 
application of a sister alloy, “Hipernik V”, 
which was created by the Materials Engi- 
neering Department. The 
characterized by a 


latter alloy is 
rectangular hysteresis 
loop and a very high ratio of residual induc- 
tion to induction at saturation. This core 
material has made it possible to devise mag- 
netic amplifiers with single-stage power am- 
plification of over a million to one, and 
should lead to a new era in industrial con- 
trol mechanisms. 

Certain iron-cobalt alloys have desirable 
magnetic properties but are unusually diffi- 
cult to fabricate due to excessive brittleness, 
even in the annealed condition. “Hiperco” 
alloy, which contains approximately one- 
third cobalt, two-thirds iron, and of the 
order of 1% of one or more metallic elements 
to increase the electrical resistivity, has a 
permeability at high inductions about 20% 
greater than the purest commercial iron and 
30% higher than 1% silicon-iron. Here again 
the correct rolling and annealing cycle had 
to be found, but this time to impart ductility 
for processing operations, as well as mag- 
netic properties. 

In contrast with these processing diffi- 
culties, “Kovar” (29% Ni, 17% Co and 0.3% 
Mn, balance iron) is a readily formed alloy. 
Its low expansion (mean expansivity for a 
range of 25 to 400° C. is 0.0000045) affords a 
Sealed to hard 
glass, the joint has excellent resistance to 
thermal shock and withstands the high tem- 


match with hard glasses. 


peratures necessary for fast degassing of 
vacuum tubes. The sound metallurgical en- 
underlying this development is 
indicated by the fact that efforts during the 
past 15 years to replace or 


gineering 


supplant this 
special alloy have not succeeded. 
Westinghouse has 
played a unique part in 
the promotion of many of 
the so-called rare metals 
including thorium, zirco- 
nium, tungsten, uranium, 


molybdenum, and vana- 


a : Fig. 1— Structure Housing 
‘2 the Van de Graaf Electro- 
on static Generator on the Re- 
search Laboratory Grounds 
Symbolizes Modern Trans- 

mutation of Metals 
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Fig. 2 (Left) Nonuniform Structure in “K42B” Resulting From Conventional Hot 


Rolling of Coarse-Grained Billet; 100 ~. Fig. 3 (Right) After Solution Treat- 
ment, Recrystallization of Structure Shown in Fig. 2 Is Only 50% Complete; 100 x 
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dium. Much of this work has been carried 
out in the Lamp Division of the company at 
Bloomfield, New Jersey. The beginning of 
this story goes back to the early 1920's when 
both molybdenum and tungsten were being 
produced in commercial quantities by the 
company. 





The use of tungsten as a lamp filament 
is well known, and molybdenum plays an 
important role as a material for leads, sup- 
ports, and also mandrels around which tung- 
sten may be coiled. In this latter application, 
the metal for the mandrel had to have a high 
melting point to withstand the temperatures 
required for setting the tungsten coils, and, 

ws chemically, it had to differ from tungsten so 
Fie, 4—lnltiel Coarse Grained Structure that the mandrel could be dissolved away 
of “Discaloy” Before Hot Working. 100 x from the tungsten coils. 
Sieae i a WORK ON HIGH-TEMPERATURE ALLOYS 
Fig. 5 — Small Equiaxed Grains Result- 


ing From Three Cycles of Controlled 7 — > wn vee : 
Hot Working and Reheating Applied With the start of World War II, the 


to the Structure in Fig. 4. 100 x work on high melting point metals and alloys 


. received a powerful impetus because of the 
eae xX Y sn SAT i I t 


= * 
¥ 


/ 


q f demand for serviceable materials in jet en- 
gines and gas turbines. Molybdenum and 
molybdenum-base alloys, because of their 
high strength and low creep at elevated 
temperatures, became _ particularly fertile 
fields of investigation. 

The company has played an important 
part in this expansion by discovering new 
treating methods for the production of mas- 
sive pieces of pure molybdenum weighing 
250 Ib. and more. 

In World War II, Westinghouse made 
an exceedingly important contribution to the 
field of atomic energy by supplying most of 
the pure uranium for the first atomic pile 
at the University of Chicago. 
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Wax Pattern of a Cluster of Turbojet Blades 


Dip 


Coating and Dusting With Fine Sand 


Following the the ex- 


panded its activities in the fields of nuclear 


war, colpany 
energy, and the success of these adventures 
is critically dependent upon the development 
The chal- 
lenge is being met by combining a theoretical 
und practical approach 


of many new alloys and metals. 


“Konal” 
17° Co, 2.2 


dizers 


(one example 712% Ni, 


Ti, balance Fe plus deoxi- 


being 


one of the earliest of Westinghouse 


superalloys, came into being as a result of 


the search for a replacement for platinum 
in radio tube filaments 


Its hot strength led 
to the speculation that it could be used as a 
high-temperature alloy in air, and by adding 
chromium and modifications 
“K42B" 
Immediate use awaited it in blades 
which operated at 1450° F. in the Wright air- 
craft supercharger. However, one 
difficulty stood in the way of its immediate 
widespread acceptance. 


making other 


in its composition the alloy was 


created 
engine 


Because of its high 
titanium and the fact that the available ferro- 
titanium contained high aluminum, the K42B 
had many nonmetallic inclusions. When 
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purer raw materials were used, cleanet 
ingots were obtained from which the blades 
were forged and cold formed successfully 
Later the material was used for the blades 
in the Westinghouse 19B turbojet. 

Other that 
titanium-hardened “Refractaloy 26” and 
the molybdenum-hardened 
and 80. The Refractaloy 
alloys are nickel-cobalt base materials having 
high-temperature strength and oxidation re- 


sistance between 1300 and 1500° F 


alloys followed were the 


“Disealoy” and 


Refractaloys 70 


Discaloy 
is a precipitation hardening iron-base alloy 
for service up to 1200° F. in rotors and bolts 
for gas turbines, and in modified form for 
structural parts of electrical apparatus where 
nonmagnetic characteristics are needed 
According to Howard Scott @, manager, 
metallurgical and ceramic department, undet 
whose guidance since 1940 most of this work 
was done, it was early that 
carefully con- 
trolled in titanium-hardened alloys for re- 
High 


endurance strength was associated with fine 


realized grain 


size and structure 


must be 
producibility of mechanical properties 


grain, especially when the alloys were com- 
pletely recrystallized. Controlled work hard- 
ening of these alloys —— that is, appreciably 
below the minimum limits of hot working 

is essential for complete recrystallization to 
a fine grain size, and this led to a systematic 
study of recrystallization and grain growth 
More about this shortly Scott 
that hardening was 
practically as effective at elevated tempera- 


and his 


associates found work 


tures as at room temperature, so long a 
recrystallization did not occur during work- 
“hot 


drastic departure from 


ing. This so-called cold-work” was a 


the accepted tech- 
niques of that time. 

Coming back to the study of recrystalli- 
zation and grain growth, F. C. Hull, managet 
of the metallurgical section of the Westing- 
house Research Laboratories, has found that 
for hot 
forming operations is obtained by perform- 
Reheat- 

for a 
period long enough for complete reerystal- 


optimum grain refinement most 
ing the operation in several steps. 


ing after each deformation is only 


lization. Shorter holding times cause mixed 
structures similar to those shown in Fig. 3 
Longer holding times result in grain growth 
and a return to the original structure 
Figure 2 shows a nonuniform structure 
produced in K42B by conventional hot roll- 
The 2100° F 
with a rolled to a 


ing started at 
that 


a reduction of area of 60 


rolling was 


1%4-in. square was 


1'4-in. round 





About 20° 
original 


recrystallization occurred at the 


coarse grain boundaries during 
Such mixed grain structures do not 
When 


recrystal- 
complete, Fig. 3. 


rolling 
respond readily to heat treatments. 
solution treated 1 hr. at 1750° F., 
lization is only 50° Rem- 
nants of the elongated original grains are 
still present. If the solution temperature 
were raised high enough to get complete 
recrystallization, the whole bar would be- 
come coarse-grained 

4 starting condition for wrought Dis- 
caloy is shown in Fig. 4, the A.S.T.M. grain 
size No. 1 to 2 being established by a %-hr. 
soak at 2200°F. Figure 5 is the grain re- 
finement resulting from three cycles of work- 
ing and controlled reheating at 2200°F. An 
A.S.T.M. grain size No. 6 was produced with 


only 50 total reduction of area 


INVESTMENT CASTINGS 


Improvements in investment casting were 
as important to the expanded uses of high- 
temperature alloys as was the “hot cold- 
working” technique Investment casting 
processes in use at Westinghouse today not 
only assure closer tolerances than obtained 
ten years ago, but are also by comparison 
mass production methods. For example, the 
dry investment, consisting of refractory sand 
and an organic silicate (which on hydrolysis 
vields a silica in colloidal form) is blended 
300-cu.ft. double- 


cone blender in quantities 


in a 
sufficient for a week's 
supply, this 
until 


being held 
time for use in 
An 8-cu.ft 
adequate 


storage tanks 
blender was 
when the method was first 
used for turbo blades 
At that 


blades were cast singly: 


time, too, the 


at the present they are 
made in clusters of half- 
dozen or more (Fig. 6 
Another improvement in 
technique was to subject 
the wet investment to 
vacuum, thus packing it 
densely about the mold 

At the present time, a 
dozen alloy compositions 
of the high-temperature 
oxidation-resistance type 


are being used; castings 


Investment Casting Techniques 


range in weight from a fraction of an ounce 
to over a pound. Melting stock for the 10-Ib 
are furnaces used in the precision casting 
department is made in 600-lb. induction fur- 
naces and shotted. Shot from six heats are 
blended to obtain greater uniformity of com- 
position. (Incidentally, the carbon content 
in many of these refractory alloys is con- 
trolled within 0.02%.) 
Approximately 50% of the cost of turbo- 
jet blades lies in their finishing and inspec- 
tion. Improvements in casting techniques, 
coupled with modification of standards made 
possible through field experience, should per- 
mit substantial improvement in this percent- 
age in the future. However, because of the 
extreme service requirements, a 100% inspec- 
tion 18 


internal soundness 


X-ray) and surface integrity (“Zyglo”) 


required for 


“Shell molding” is also under investiga- 
tion; 100 to 200-lb. castings of aluminum, 
iron, bronze and stainless steel have been 
made. Here again close dimensional toler- 
ances are the objective, as well as good sur- 
face condition and internal soundness. Tol- 
erances being obtained at present are of the 
order of 0.002 to 0.003 in. per inch of length 

half that of best conventional methods 


Fig. 7—A Small Are Furnace Used for 
investment Casting at Time of Pour. Mold 
is clamped on the furnace mouth before 
it is tilted about 145° to position shown 











Makes Metal Strong? 


In another department, gases in metals 
and their effect on product quality are being 
studied. Hydrogen, for example, is known 
to be detrimental to the ductility of many 
metals. Hydrogen has also created a prob- 
lem by causing blisters on thick steel plate 
having babbitted surfaces. This appears to 
result from diffusion of the hydrogen from 
the steel to the steel-babbitt interface. In- 
vestigations of the effect of hydrogen content 
on its diffusion rate at various temperatures 
and the critical hydrogen value for blistering 
are under way. 

Another subject currently being investi- 
gated is the notched-bar strength at elevated 
temperatures for the different metals used 
in jet engines and gas turbines. Service life 
of rotors, couplings and bolts is directly re- 
lated to notch sensitivity, high stress con- 
centration being caused by slots, bolt holes 
and the discontinuities at the heads and the 
sharp threads. A recent investigation con- 
ducted by Hull, Hann, and Scott evaluates 
the relationship between notch sensitivity 
and ductility (creep-rupture) as affected by 
the hardening agent, titanium, at 1000 and 
1200° F. It was found that the titanium con- 
tent had to be controlled very closely to 
obtain the best combination, and that the 
notched-bar strength diminishes at an in- 
creasing raie as hardness is increased above 
a maximum of approximately Vickers 290. . 

Another research project that has been 
completed recently is the investigation by 
Scott and Olleman of the effect of hardness 
on the strength in torsional and in plain and 
notched-bar tension loading. Toolsteels were 
studied, and it was found that maximum 
fracture strength occurs at the highest hard- 
ness for torsional loading, next highest for 
tension and bending, and at the lowest hard- 
ness for notched-bar tension (bars with an 
elastic stress concentration factor of 3.2 to 
3.9). Both maximum strength and the hard- 
ness at which it was obtained were lowered 
when either grain size or retained austenite 
were increased. Fracture surfaces obtained 
with torsion tests confirm the observation 
made by other investigators that fracture in 
metals starts either on planes of maximum 
sheer stress, or planes of maximum normal 
stress. That, and a number of related obser- 
vations on high-temperature alloys, leads to 
the conclusion that grain boundary strength 
is a major factor determining strength and 
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ductility at elevated temperatures as well as 
at normal temperatures. 

Although it is known that grain-bound- 
ary fracture strength can be increased by 
grain refinement, by substitution of cobalt 
for iron plus nickel, and by the addition of 
molybdenum up to the limits of solid solu- 
bility, this basic property of metals demands 
additional study. 

So much for the past and present, but 
what of the future? 

Howard Scott asks some pertinent ques- 
tions, and these may be a clue of the direc- 
tion in which his researchers might embark 
Some of his questions are: Why do metals 
change from brittle to ductile behavior? Why 
do metals work harden? How can yield 
strength be increased without reducing duc- 
tility? How can fracture phenomena be used 
to interpret test results? 

The most pressing need facing not only 
metallurgists but also designers and fabri- 
cators is for knowledge of strength of metals 
and their alloys. 

This may seem like a lot of esoteric stuff 
to those interested in so-called short-range 
or “paying” research (although a good argu- 
ment in favor of the latter could be made 
from Westinghouse’s own past successes). 
Just to keep the record straight, Westing- 
house is not ignoring practical research. 
Work is progressing on a device to control 
the true carbon potential of prepared atmos- 
pheres; on a furnace for continuous ni- 
chrome “brazing” of material such as Stellite 
at 2100° F. in dry hydrogen; on the effects 
of current wave shape on quality of resist- 
ance welds; and on true action of the are in 
are welding. 

However, there is much evidence that 
the thoughts pertaining to future research 
have been cast from a new mold. New and 
better alloys are needed, not only because of 
technological necessity but also for economic 
reasons. The problem of finding new alloys 
in the future, says J. A. 
president 


Hutcheson, vice- 
in charge of research, must be 
based on a scientific approach, using funda- 
mental knowledge to predict exactly what 
kind of alloy will be formed from the known 
quantities of the constituent metals. The 
days of adding a pinch of this and that metal 
to a handful of another and then waiting to 
see what happens are coming to a close; as 
alloys become more complex, neither time 
nor money will be available for such costly 
“cook-book metallurgy”. () 





~ success or failure of a _ protective 
paint system may depend largely on the 
proper selection of the surface condition to 
which it is applied. The theory of adherence 
and bonding, and the practical application 
of the principles involved, go hand-in-hand. 
It is generally agreed that two major factors 
determine the bond between paint and metal: 
One is molecular attraction between the coat- 
ing material and the metal surface; the other 
is the keying of paint to metal, termed 
mechanical bonding. In most paint 
both forces are present in 
varying degrees. 

Blast Cleaning In the Third In- 
terim Report of the Surface Prepara- 
tion Committee TP-6G of the National 
Association of Corrosion Engineers 
(N.A.C.E.), A. J. Liebman of Dravo 
Corp. describes a number of surface 
conditioning procedures for protective 
coatings. According to Mr. Liebman, 
the average paint manufacturer will specify 
or prefer a blast-cleaned or chemically etched 
surface free of mill scale. However, there 
are times when economics may dictate against 
a surface where all mill scale is completely 
removed. If the product does not have to 
under severe operational 


coatings 


operate stresses 
nor surface impacts and excessive vibra- 
tions, the paint may be applied after all rust 
and loose scale products have been removed 
by a brush-off sand-blasting that does not 
remove tight mill scale. Here, the selection 
of a primer or coating with proper surface 
wetting and adhesion characteristics becomes 
important, since little or no surface cavity 
“anchor” is available. Such surfaces have 
been found suitable for either an adhesive 
or bonding-type coating. 

However, if impact and other surface 
forces will produce undue stresses, or if the 
coating serves in a marine environment, 
nothing less than a thoroughly blasted sur- 
face should be considered. The N.A.C.E. 
Surface Preparation Committee has classified 
such blasted surfaces into two groups. Con- 
dition No. 1, as the “white steel” 
surface finish, covers the complete removal 
of all corrosion products, all mill scale, and 
the gray mill scale binder, thus exposing the 
underlying metal for the best mechanical 
connection for all coatings. Under favorable 
conditions, on new flat steel, single nozzle 
sand-blasting can clean from 75 to 140 sq.ft. 


known 


per nozzle hr. with a 
nozzle pressure. 


®;-in. nozzle at 100-lb. 
The suggested nozzle dis- 
tance from the steel surface is 12 to 18 in 

Condition No. 2, designated as a com- 
mercial surface finish, includes the complete 
removal of all corrosion products, as well 
as all tight and loose mill scale. It does not 
include the removal of the gray mill scale 
binder. A commercial blasting job will look 
rather streaky; however, it does produce a 


good surface anchor for all coatings. Under 


By Allen G. Gray, Consulting Editor to Metal Progress 


Protecting Metal 


Surfaces With Paint 


favorable conditions, on new flat steel, sand- 
blasting of this type can clean from 240 to 
450 sq.ft. per nozzle hr. for 
100-lb. pressure. 


},-in. nozzle and 
Nozzle distance from steel 
is generally 18 to 24 in. 

For optimum mechanical bonding of 
paint coatings, the depth of blasting etch 
should be limited to one third of the total 
thickness of the entire coating system. A 
sand-blast pattern should be uniform for 
best results. Nonuniform and impure blast- 
ing sand produces cavities on the surface 
which, on atmospheric exposure, will trap 
chemical products. Also, the edges of the 
cavities generally receive less paint than does 
the more uniform surface. In underwater 
exposure, greater wear and an earlier coat- 
ing breakdown at the cavities 
from turbulence. Figure 1 
uniform sand-blast pattern at left; a uniform 
pattern above. Sand that 
must be dry and 


may result 


shows a non- 
is to be re-used 
should be screened to 
original sizing. 

Grit and Shot-Blasting —- Grit or shot of 
specific grain size discharged at a velocity 
to give sufficient impact will remove mill 
scale and corrosion products. Various types 
of abrasives are now available, including (a) 
chilled iron shot and grit; (b) 
iron shot and grit; (c) 


malleable 
copper shot; (d) 
high-carbon steel shot; and (e) certain non- 
metallic abrasives. According to the N.A.C.E 
Corrosion Committee report, copper and high- 
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Surface Preparation protective coating should be applied on the 
surface before any new moisture can form. 
carbon steel, in general, give the lowest Sometimes it may be necessary to wire- 
operating costs due to long abrasive life and brush the surface immediately after flame 
slight wear on machine parts. The surface conditioning to remove partially loose or up- 
roughness produced is dependent upon the turned seale. 
shape, hardness, velocity of the abrasive me- Chemical Methods Surface cleaning 
dium, blast exposure time, and the physical processes with solvents, alkalis, and emul- 
properties of the metal being blasted. Here sions for the purpose of removing all con- 
again the depth of blasting is held to about taminants, grease and oil, do not react with 
one third of the total thickness of the entire the metal and it should be painted imme- 
coating system. diately, or followed by either the surface 
Wire Brushing will remove all accessible reaction or surface conversion treatment 
loose seale and other loose corrosion prod- Surface reaction with dilute acids slightly 
ucts, but will not remove tight oxide and etches the metal. Paint should be applied 
mill scale or any embedded corrosion prod- after the metal so treated has dried and be- 
ucts. Wire-brushed and scale-covered steel fore deleterious products can deposit or form 
does not constitute an acceptable surface Surface conversion treatment generally in- 


anchor for all protective coatings. A coating volves the forming of a compound of the 
with good adhesive and wetting characteris- metal on its surface which is less corrodible 
tics should be used. Excessive power wire- than the metal itself. Vinyl metal condi- 
brushing sometimes results in an undesirable bur- lioners are applied to inhibit the metal, giv 


nished condition of the metal surface lemporary protection against corrosion, en- 
Flame Conditioning 
This method employs a hot 
brushlike flame that is rap- 
idly passed over the metal 
to be descaled. The heat 
causes the loose and some 
of the tight mill scale to 
spall. Most corrosion prod- 
ucts are similarly affected. 
The method also has the 
advantage that the local heat 
reduces the moisture film 
on the metal surface. To 
take full advantage of this 
method, a coat of primer or 


Fig. 1 Nonuniform and Im 
pure Sand Used for Blasting 
Produces Cavities on a Metal 
Surface Such as Shown at Left 
On atmospheric exposure these 
cavities may trap chemical 
products. A uniform sand-blast 
pattern is shown above, as pro 
duced by dry, screened-to-size 
sand. The blast pattern should 
not be deeper than one third 
the thickness of the coating. 
Good coating bond, resilience, 
and longer coating life result 


ay * : A ‘ 
y : from a uniform anchor bond. 
Eva Nici icae fe ta Per, 


“y ee es t's (Courtesy Dravo Corp.) 
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hance adhesion of subsequent coat- 
ings to metal, and retard corrosion. 

Inspection Before Coating 
Obviously, dust, sand and other 
contaminants should be removed 
from the surface before a prime or 
first coat is applied. The wetting 
strength of paint can be weakened 
by a surface that was apparently 
well sand-blasted but carelessly in- 
spected before the paint was applied. 

When this happens, the accumula- 
tion of sand and corrosion dust on 
the surface prevents proper surface 
wetting and adhesion of the primer 
coating. Such dust will act like 
the surface itself and attract a 
considerable percentage of the first 
coat’s wetting strength. What may 
be left is insufficient to wet the 
much-increased area of the blasted 
surface and a poor surface bond 
and early paint failure can result. 

Because corrosion is an electrochemical 
process involving interaction between a 
metal surface and its environment, it can be 
prevented by the interposition of a film be- 
tween the metal surface and its environment 
that is impermeable to the corrosive factors 


of the environment. At the meeting pertain- 
ing to the protection of submerged surfaces, 
which was a part of the Third Symposium 
on Paint and Varnish Chemistry sponsored 
by New York University, A. C. Elm of New 
Jersey Zine Co. pointed out that the degree 
of this desired barrier effect achieved in a 


protective coating is a function of the con- 
tinuous phase of the coating, that is, the 
matrix or vehicle. To utilize fully the in- 
herent capabilities of a vehicle, the detailed 
mechanism by which various corrosive agents 
permeate or penetrate it should be understood. 


PHEORY OF PAINT PROTECTION 


It has been established that even a 
perfectly continuous and pore-free film is 
not impermeable. Permeation of moisture 
through films is by a mechanism similar to 
solution; the water molecules dissolve in the 
film substance by attaching themselves to 
the polar groups, which are a part of the 
molecules making up the film substance, 
until all, or nearly all, of the groups are 
hydrated. It is believed that osmosis is a 
factor in this mechanism. 

The nature and concentration of these 


* 


Fig. 2 


Protective Coating of Paint Being Sprayed 


on Liberty Ship Life Raft. (Courtesy DeVilbiss Co.) 


hydratable groups may determine the rate 
of water absorption by and diffusion through 
the film. Among the polar groups which can 
serve as hydration centers are OH’, OOH. 
Such groups usually are present in film 
matrices formed by oxygen-induced poly- 
merization. Examples of such film formers 
are the drying oils and their modifications. 
Films which are formed by reactions not 
involving oxygen are generally more imper- 
meable to moisture than films formed as a 
result of auto-oxidation. That is one of the 
reasons why baked films usually possess 
greater moisture resistance than air-dried 
films, and why vinyl films have such out- 
standing water resistance. Pigment particles, 
in general, can increase the resistance of a 
matrix to penetration by water vapor merely 
by forcing the water molecules to detour 
around them. 
Effect of Electropotential Gradients 
In actual practice, the situation is not quite 
so simple. Since corrosion is an electro- 
chemical process, the electrical potential 
gradients set up across a paint film deter 
the transport of water through the film 
The quantity of water that can be trans- 
ported under the influence of ordinary cor- 
rosion currents has been found to be many 
times that which is pushed through the film 
by osmotic forces. As a result, the anti- 
corrosion properties of a coating become 
more important than its water resistance in 
(Continued on p. 142) 
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By A. L. Boegehold, Assistant to General Manager, Research Laboratories Division 


r is now at least 175 years since the 
I strength of iron used for buildings and 
bridges has been studied. Testing machines 
at Woolwich dockyard, in England, provided 
much of the data needed for engineering 
design 125 years ago. In this country the 
classic tests on materials published in the 
annual reports of Watertown Arsenal since 
1880 remind us that ordnance was in ad- 
vance of civilian manufacture in this respect. 

It would require an extended historical 


Proof Testing of 


Full Sized Automobile 


Components 


research to fix the growth, step by step, of 
the idea that the figure representing strength 
of materials depends upon the size and shape 
of the test piece, the way it is loaded, and the 
speed of loading. Suffice it to say that the 
present day finds us with many accepted 
standards in this field, yet there is no end 
of special equipment newly designed to load 
simple test pieces in new ways, at extremes 
of temperature and under various environ- 
ments, and to record accurately the response 
of the metal. 

The work of testing engineers has rightly 
stressed the use of standardized procedures, 
since only in that way could results be repro- 
ducible, and any agreement reached between 
purchaser and vendor when material was 
bought to strength specifications. Likewise, 
there is no question but that the simple ten- 
sion test will enable the engineer to discrimi- 

*This article is a portion of a talk presented to the 
Rochester Chapter, American Society for Metals, in March 
1951, to the General Motors Metallurgical Committee in 
February 1951, and to a meeting of the department heads 
of the General Motors Research Laboratories that same 
month. The second portion of the talk, covering “Selec- 


tion of Steel for Automobile Parts”, will be published in 
the September issue. 
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General Motors Corp., Detroit 


nate between good and bad steel. However, 
it is one thing to translate the figures for 
strength, yield, and elongation into safe per- 
formance in a bridge eye-bar, and quite an- 
other into safe performance of a heat treated 
steering knuckle. One thing is sure, and that 
is that the situation is very complicated when 
the designer and metal engineer try to trans- 
late laboratory results on simple test pieces 
into safe design figures for machine parts 
operating under dynamic loading. 

Although engineers haven't realized the 
complexity of this situation over the years, 
they have known that the only way they 
could get an answer in usable terms was by 
making a simulated service test, or by a 
stroking test on the particular component 
that they were interested in developing, 
wherein the part was exposed to a definite 
number of deflections of controlled amount. 
For such purposes they have developed much 
specialized testing apparatus. It was about 
15 years ago when I first realized that we 
couldn’t predict from laboratory tests on 
standard test pieces what kind of results we 
were going to get on a stroking or fatigue 
test conducted on the components themselves. 
This point was made clear in the testing of 
rear axle ring gears. 

We made numerous laboratory fatigue 
tests on specimens made of different steels, 
heat treated in various ways. Then the same 
steels and treatments were applied to rear 
axle ring gears and assembled in a complete 
rear axle. This was then tested for fatigue 
in a machine shown in Fig. 1. The propeller 
shaft is driven by a dynamometer motor, and 
at the ends of the axle, instead of the wheels, 
are electric generators in which the field 
strength is variable. Thus the load on the 
rear axle is controlled. 

This rear axle test is run at low gear 
torque. Table I shows results on ring gears 
made of different steels and treatments (as 
determined by this rear axle dynamometer) 
compared with results for these same steels 
run as small standard test specimens in a 
rotating beam fatigue machine. 

The steel used in these Chevrolet rear 
axle ring gears at the time was 2315, a 3.5% 
nickel carburizing steel. The first column 
shows the different steels studied in this 
investigation, the second column shows the 
case depth, the next column shows the heat 





treatment, the next two col- 
results of labora- 
tests on standard small 
heat treated identi- 


cally with the gears, and the 


umns show 
tory 


samples 


last column shows the number 
of cycles until failure of one 
of the teeth on the rear axle 
ring gear. 

from 
1) the 
ring tap line 
was the best of all steels tested, 


but in the laboratory fatigue 


data 
the dynamometer (Fig 
standard 


According to 


gear 


tests on the plain specimens, 

the standard material and heat 

treatment the 

Also, the specimen with 
a notch (to simulate the notch concentration 
on rear axle ring gears), given the standard 
steel treatment, showed the lowest life except 
A 3.5% nickel steel with 0.30% carbon 
(2330), provided with a shallow case, showed 
an extremely high endurance limit in the 
R. R. Moore machine, represented by a life 


showed about 


shortest life of any. 


one. 


of 20 million cycles when tested at a stress 
range of £120,000 psi., and the notched speci- 
men had the longest life of any. 
thought we had a 


At first we 
material 
and treatment for rear axle ring gears, but it 
didn’t pan out that way in the ring gear test! 


wonderful new 


There are at least four reasons why the 
ring gear tests do not agree with the tests on 
small specimens. One is the difference be- 
tween the structure of the ring gear and the 
small specimen at the place where failure 
occurs. Second, because the quenching rate 
in the gear isn’t the same as at the surface 
of the little laboratory specimen, the residual 


Fig. 1 — Early General Motors Testing Ma- 
chine for Determining Endurance Limits 
of Rear Axle Components. Propeller shaft 
is motor driven; power is taken off by 
electric generators at each end of axle 


stress pattern is quite different. Third, the 
stress concentration resulting from the ex- 
ternally applied load is different at the base 
of the ring gear teeth. Fourth, and probably 
most important, the tooth contact pattern is 
not as good in the ring gears made of the 
experimental steels as it is in the ring gears 
taken from production. The method of gen- 
erating the ring gear teeth for the production 
gear had been determined by many experi- 
ments over a long period of time, gradually 
approaching a good tooth contact, resulting 
in uniform load distribution and long life. 

Now if we had been able to make sufli- 
cient experiments with the experimental steels 
in ring gears to determine the correct cutting 
of the teeth so as to get the best pattern of 
tooth contact, we would have seen an entirely 
different picture in the rear axle tests. Actu- 
ally, in later work it was possible to obtain 
a greater life with 1.75% Ni, 0.25% Mo, 4615 


steel than with the 2315 steel. This was done 


Table I — Tests on Steels and on Gears Made Therefrom 





HEAT 
TREAT- 
MENT*® 


Case Deprun, IN. 


2315 
2315 
2315 
2315 
2330 
Mn-Mo 
1315 


0.042 to 0.053 
0.047 to 0.053 
0.053 
0.047 
0.030 
0.060 
0.067 





CYCLES TO FAILuRE IN R. R. Moore MACHINE 


PLAIN SPECIMENS | 
AT 120,000 Pst. 


160,000 
900,000 


3,000,000 
20,000,000 1,200,000 
-- 200,000 
500,000 


CYCLES 
TO FAILURE 
AS GEARS 


NOTCHED SPECIMENS 
at 50,000 Pst. 


250,000 
500,000 


812,628 
286,181 
486,802 
403,782 
323,925 
268,426 
302,863 








*A: Direct quench in oil; reheat to 1330° F., 
B: Direct quench in oil; temper at 300° F. 


oil quench; temper at 300° F. 


C: Transfer from carburizing heat to furnace at 1375° F.; quench in oil; temper at 300° F. 
D: Direct quench in oil, reheat to 1475° F. in cyanide, oil quench; temper at 300° F. 
E: Direct quench in oil; reheat to 1375° F., oil quench; temper at 300° F. 
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Fig. 2— Machine Developed by Van De- 
grift for Testing Single-Throw Crank- 
shaft. Small motor hung under right 
weight has unbalanced rotor, and _ it 
sets up resonant vibration in the system 


by manipulating the generation of the ring gear 
teeth until as good a tooth contact as that of 
the old production gears was obtained. 


This illustrates the value of these special 
fatigue testing devices for automobile compo- 
nents. Another special 
apparatus for testing 
steels in) crankshafts is 
shown in Fig. 2. 

This apparatus was 
developed in General Mo- 
tors Research Laborato- 
ries by T. C. Van Degrift 
and his associates, and it 
was much used in the last 
war for testing the mate- 
rials for the Allison air- 
cratt engine crankshaft 
The test is conducted only 
ona section of the crank- 
shaft shown at the left 
of the machine above the 
placard, which included 
two main bearings, one 
erank throw and _ the 


crankpin. Heavy weights are clamped to the 
two main bearing journals. On one of these 
weights is hung a small motor with an eccen- 
tric weight on the armature shaft; as it rotates 
it causes the weight to vibrate. The motion 
is transmitted through the crankshaft to the 
other weight, so that a resonant vibration is 
set up at the natural frequency of the whole 
system. The stress in the crankshaft is con- 
trolled by a contactor in an electronic circuit 
which regulates the amplitude of vibration as 
a function of exciter motor speed. 

With this type of test a good deal of 
valuable information has been obtained not 
only on materials, but also on the design of 
crankshafts. 

Available also are a number of different 
general-purpose testing machines for testing 
automobile components. One on the market 
is the Sonntag fatigue tester. The top of the 
machine at bench height is the worktable 
where the component to be tested is mounted. 
The desired deflection is imposed by means of 
motion originating in a reciprocating weight 
below the table. The motion is imparted to a 
spring, which in turn is connected by rods 
to the specimen above the table. This is a 
constant-load machine, as distinct from other 
machines which are constant-stroke machines. 

The principal advantage of the constant- 
load machine is that it causes failure to pro- 
gress more rapidly after rupture has begun. 


Fig. 3— Hydraulic-Driven Fatigue Testing 
Machine Designed by Underwood, Capable 
of Imposing Very High Loads at Small 
Amplitudes. Mounted in machine is con- 
necting rod, piston pin and piston assembly 





Another machine is the familiar General 
Motors fatigue testing machine developed by 
(Fig. 3.) 
The load is imposed hydraulically in this 


A. F. Underwood and his associates. 


machine, and it is constructed so that very 
high loads at rather small amplitudes can 
be imposed on components or assemblies of 
components. As shown in Fig. 3, the machine 
contains an assembly of connecting rod, 
Not only the design, 
the materials and the heat treatments, but 
also the effect of fits and clearances in the 


piston pin, and piston. 


various individual parts can be evaluated 
with this equipment. 

A recent model can impose a load of 
150,000 Ib. at a high rate of application. A 
number of the components of various auto- 
motive vehicles and engines now used in the 
General Motors line have been evolved by 
testing on this machine. 

Another component-testing machine is 


Special Fatigue Testing Machines 


of the fixture which is connected to the 
stroking lever. 

vital 
components is first proved out in such a 


Any substitution of material in 


machine before adoption for production in 
General Motors plants. 

Another general-purpose fatigue testing 
machine using a similar means for stroking 
is seen in Fig. 5. 
testing quite a 


This has been used for 
variety of components in 
the General Motors Research Laboratories, 
where the machine was developed originally 
by J. O. Almen. The variable-throw crank 
is connected to a lever which is fastened to 
the member under test. A fixture, clamped 
to the worktable at left rear, holds the speci- 
men. A scale beam is available for calibrat- 
ing the load required to deflect the arm con- 
nected to the crank rod. 


the Chevrolet dual-purpose stroking machine 
shown in Fig. 4. This machine can be oper- 


ated either as a constant-stroke or a constant- 


A BIT OF METALLURGICAL DETECTIVE WORK 


It consists of a variable crank 
mechanism driven through spiral bevel ring 


load machine. The particular component shown in Fig. 
5 is a pitman shaft. 
to determine whether such a shaft (Fig. 6), 
in‘a bus that went off the road and hit a 
directly or concrete pier, had failed before the bus left 
through springs. the road or whether it had failed as the 

The specimen being tested in this par- result of hitting the concrete pier. The placement 
ticular view is a steering knuckle pin. The of liability hinged on the answer to this question. 
spindle of the knuckle is held by the part 


The investigation was 
gears, and operates through a ram connected 
directly to a lever which is mounted on the 
either 


specimen to be tested 


Figure 7 shows fractures resulting from various 
loadings. Figure 7A resulted when the 

, . : load imposed on the lever arm was 1500 

Fig. 4— Chevrolet Dual-Purpose Strok- I 

ing Machine for Fatigue Testing Full- 

Sized Components Either Under Con- 

stant Stroke or Under Constant Load 


lb., causing failure in a relatively few 
cycles; 1260 in this instance. Failure in 
such a few cycles tells us that the load 
was fairly well up yield 
The nature of 
the stress distribution from externally 


toward the 
strength of the material. 
applied loads — and, therefore, the ap- 
pearance of the fracture is quite dif- 
ferent from that produced in simple lab- 
oratory specimens tested in torsion. 

The serrated shape of the shaft is 
responsible for a failure consisting of a 
large number of radial facets. Progres- 
sive failure occurs in each one of those 
little facets projecting from the serrations 
toward the center of the piece. As the 
load is decreased, the pattern of failure 
changes as we see in Fig. 7B, wherein 
the load was 1000 Ib. and the life was 
29,000 cycles. 
to blend into larger facets as a result of 
the decrease in the imposed load 


The facets are beginning 





Fig. 6 Pitman Shaft Frac- 
tured by Two Heavy Blows 


With still lower loads, blending of adja- 
cent facets is more pronounced as in Fig. 7C 
and 7D, showing the break caused by 800-Ib. 
The 
have nearly disappeared in the fracture from 
711,670 eyeles at =640-Ib. load. 


and 640-lb. load, respectively. 


facets 


This is still 


Fig. 7 


B 
Load 
Load 
Load 


©1500 Ib.; 1260 cycles to failure 
©1000 Ib.; 29,470 cycles to failure 
“800 Ib.; 119,990 eveles to failure 
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Fig. 5—General-Purpose Fatigue 
Testing Machine Developed by Almen. 
In the fixture at left rear is a pit- 
man shaft such as shown in Fig. 6 


a fatigue failure, and in no way resembles 
the smooth shear fracture resulting from a 
one-blow failure. 

Finally, Fig. 7E shows the fracture from 
two overpowering blows. They sheared the 
serrated end of the pitman shaft completely 
(Fig. 6). The face of the fracture so pro- 
duced was very similar to the broken shaft 
taken from the wrecked bus. 

The people who owned the bus claimed 
that the pitman shaft had broken before the 
bus left the road and was responsible for the 

accident. The 
which were run on this 


tests 


particular stroking ma- 
chine showed that the 
that 
would have had to oc- 
cur before the bus left 
the road 


type of failure 


is a progres- 
sive type of failure and 
of an entirely different 
type from the one which 
actually found 


after the accident. 


was 


Attempts have been 
made to ascribe the dif- 
ference in these frac- 
tures to the quality of 
the the 


This series of tests makes 


material in 
broken member. 
it clear that the differences in these fractures 
are due entirely to the magnitude and the 
The material in all of the 
tested pitman shafts was identical. It 


type of loading. 
was 
good, strong, ductile material. This is obvi- 
ous from the appearance of the fracture pro- 
duced by the impact test. So 


Fractures of Pitman Shaft Under Various Loadings 


D: Load +640 lb.; 711,670 cycles to failure 
E: Fracture resulting from two blows of 230-Ib. 
hammer dropped 11 ft. 4 in. 





By Arthur H. Allen, Technical-Business Consultant, Cleveland 


Y HAPING, finishing and sharpening single- 
S point cemented carbide cutting tools, 
milling cutters and dies have accounted for 
the use of considerable quantities of bort, 
the crushed material used in making diamond 
wheels for grinding. Not only are more and 
more carbide too!s being used to finish the 
tough alloys specified in jet engines, ord- 
nance and other military materiel; there is 
an additional rising demand for diamond 
wheels for grinding projectile cores, rifling 
gun barrels, and finishing compressor wheels 
and turbine buckets of turbojet engines. As 
of the moment, however, 75% of the diamond 
wheels are consigned to the shaping of single- 
point carbide tools, grinding chip breakers 
into the tools, and shaping miliing cutters 
and broaches. Since diamond bort is limited 
in quantity, some means for conserving its 
supply is most imperative. 

To investigate the problem and make 
recommendations, the Minerals and Metals 
Advisory Board of the National Research 
Council recently conducted an inquiry into 
new processes for machining and grinding, 
and submitted a detailed report indicating 
that substantial progress had been made by 
various industrial and governmental organi- 
zations in the field of electro-machining and 
" The fol- 
lowing is a summary of the 80-p. report, 
MAB-18-M, obtainable through the Metallur- 
gical Advisory Board, 2101 Constitution Ave., 
Washington 25, D. C. 

The pinch in diamond bort is revealed 
by figures which show that inventories in the 
hands of both manufacturers and dealers de- 
clined 8% in 1950 and another 9% in the 
first six months of 1951. 


grinding” by ultrasonic processes. 


The total amount 
of bort held in all inventories not including 
government stockpile-——is less than a six- 
month supply, measured by current usage. 
Bort comes from two sources—-imports and 
Imports for 
1951 approximated 6,220,000 carats, compar- 
ing with 5,322,000 carats the previous year. 
jumped 1,500,000 carats, 
making an appreciable dent in inventories. 


material reclaimed for reuse. 


However, usage 

Granting some increase in imports and 
reclamation in 1952, the total supply would 
be insufficient to produce the tools and mili- 
tary items for a greatly expanded mobili- 
zation program. In addition, many new 
military devices, involving hard-to-machine 
materials, are in the preparatory stages and 


the anticipated rate of production is high. 
Excluding methods involving bonded or 
coated abrasives, there are several processes 
under development which eventually may 
prove acceptable substitutes for diamond 
wheel grinding, or for machining of materials 
normally considered unmachinable. The 
techniques include (a) electrolytic, (b) 
electro-sparking, (c) electro-arcing, (d) 
ultrasonic, and (e) combinations of the 


foregoing. Except for shaping and finishing 


Electro-Machining 


of Carbides and 
Other Hard Compacts 


dies and a few installations for the “disin- 
tegration” of broken taps or reamers lodged 
in production parts, none of the processes is 
now in commercial use. Furthermore, no 
fully proved designs are available for shop 
tools diamond _bort. 
However, machines have been designed for 
practical evaluation of the electrical proc- 


which can conserve 


esses and for appraising their results in use. 
Before substantial savings of bort can 
be achieved, there must be commercially 
operable machines based on one or more of 
It is conceivable that 
some existing machine units might be adapted 
to one or another of the methods without 
too much modification. A review of the 
techniques will throw more light on this. 


the above processes. 


ELECTROLYTIC PROCESS 


Electrolytic grinding usually is done by 
revolving a metal disk cathode in close 
proximity to the workpiece, which is the 
anode, while an electrolyte flushes over the 
disk and workpiece in the same way that a 
coolant is applied to a grinding wheel. The 
system is adaptable to removing stock from 
electrically conductive bodies such as metals 


or metal carbides. Applications appear lim- 


AUGUST 1952; PAGE 87 





Electro-Sparking and Electro-Arcing 


ited to such items as those possessing small 
surfaces which must be ground, or in which 
small diameter, deep holes are to be drilled. 
In its original form, the process was pro- 
posed by a Russian engineer, and several 
references to it have been noted in Soviet 
technical literature. 

Steady direct current, usually between 
16 and 18 volts, and a highly conducting 
electrolyte are necessary; likewise high cur- 
rent densities at the anode. <A_ succesful 
practical process hinges on discovery of a 
suitable electrolyte, and of effective control 
devices for spacing the cathode and anode, 
and for flowing the solution into the zone 
of electrolytic cutting. The action is char- 
acterized by low local heating and essen- 
tially no consumption of the cathode. 


ELECTRO-SPARKING PROCESS 


Here, stock usually is removed by mak- 
ing the work one of the electrodes in a 
properly designed circuit.. Rapidly pulsed 
current of the spark discharge type is passed 
between the work and the other electrode in 
a dielectric fluid. The method is especially 
suited to forming small diameter, deep holes 
of any shape and is characterized by rela- 
tively high electrode consumption. 
range is between 40 and 300. 

Accuracy and cutting rates are inter- 
related — 0.0002-in. tolerance at a low cut- 
ting rate, for example. 


Voltage 


Action is quite uni- 
form; internal apertures can be formed in 


Fig. 1 
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German Machine for Grinding Flats 
Hard Materials Using Metal Wheel With Corrugated 
Surface and an Imposed Alternating Current 


tungsten carbide which leave a surface finish 
of about 50 micro-in. rms. and 0.003 to 0.004 
cu.in. of material is removed per min. It 
will be noted that this process is electro- 
mechanical and not electro-chemical, stock 
being removed by the impact of electrons 
and the metal or carbide particles are carried 
away suspended in the dielectric fluid. At 
least two companies are engaged actively in 
research activities that are directed toward 
the improvement and diversification of this 
technique. 

A machine, illustrated herewith, is prob- 
ably of this type. It was designed by Norbert 
Eberle after some preliminary work with 
Krupp’s Vidia Works in Essen, and built by 
Noxas Union Co. of Frankfurt, Germany. It 
uses a wheel of ordinary metal — perhaps 
white iron or hardened high-chromium steel 

about 12 in. diameter by 14 in. thick. On 
each face are ground closely spaced radial 
grooves as well as across the periphery, these 
being about 0.03 in. wide, 0.06 in. deep, 
giving the effect of a corduroy surface. A\l- 
ternating current of 100 volts is imposed be- 
tween wheel and work; the grooves cause 
enough vibration to make and break the are 
continuously. The result of this metal- 
removal method is a surface similar to a 
ground surface with semipolish. 

However, a precaution should be ob- 
served: A certain amount of metal is trans- 
ferred from wheel to the surface being 
ground. To avoid deleterious alloying action, 
the wheel should be of the same nature as 
the material being ground, or a powder of 
correct analysis blown on tool and work. 

Another of the electro- 
on machining processes is the 
cutting by electro-arcing. 
This is performed by mak- 
ing the work the anode and 
maintaining an arc between 
the work and the cathode. 
Pulsating direct current of 
less than 25 volts potential 
is often applied through a 
moderately conducting elec- 
trolyte, such as a waterglass 
solution. The arrangement 
is particularly suited to 
rapid cutoffs of hard metals 
and carbides, and may be 
than a thin bort 
However, a purely 


faster 
wheel. 
electro-arcing process results 


in somewhat rough surfaces. 





The electrical discharge is initiated by 
contacting the electrodes, and the current is 
carried by vaporized metal ions. The process 
commonly involves the deposition of some 
nonconducting film (such as silica) on the 
work; high local heating is evidenced by 
moderate consumption of the cathode. 


ULTRASONIC PROCESS 


As differentiated from the electro-chem- 
ical and electro-mechanical processes, the 
ultrasonic technique does not utilize current 
directly. Cutting or stock removal is accom- 
plished by abrasive action at high frequency 
and low amplitude. Thus it is possible to 
process nonmetals or nonconducting mate- 
rials. The cutting or grinding tool usually 
is vibrated in the frequency range from 
16,000 to 29,000 cycles per sec. through an 
amplitude of only a few thousandths of an 
inch. The abrasive, commonly 280-grit boron 
carbide, is carried in water to the tool and 
work. The tool itself also 
during the operation. 

Roughing operations, yielding finishes 
on the order of 25-microinch rms., can be 
carried out to accuracies of 0.002-in. (or 
even better if finer grit is used). Low 
stresses are involved and no local heating 
occurs; thus ultrasonics avoid thermal crack- 
ing, pitting or burned color on the surface 
of the work. 


wears away 


It is claimed that the process is cur- 
rently available for the grinding of chip 
breaker grooves in carbide tools on a com- 
mercial basis and at competitive cost. Time 
of the operation ranges from 30 sec. to 2 
min., with a unit tool cost of under 5¢. 


COMBINATION PROCESSES 


A combination of the electrolytic method 
and diamond wheel grinding is under devel- 
opment. A metal-bonded diamond wheel is 
used as the cathode, the diamond particles 
acting as insulating spacers to separate the 
work from the wheel, and also as scrapers. 

Machines have been designed for grind- 
ing by a combination of electrolytic and 
electro-arcing actions. The same electrolyte 
may serve the same equipment adapted to 
either process. It may even be possible to 
combine all three electro-actions in a single 
machine, and improve the results. While 
not yet tested, the idea of combining the 
ultrasonic technique with one of the electro- 


Ultrasonic and Combination Processes 


methods is not being discounted. 
Investigators at Frankford Arsenal have 
been studying an electro-cutting procedure 
which may be adapted to the cutting and 
grinding of single-point and 
carbide tools. The 


form-cutting 
cemented 
connected in a direct-current circuit as the 


carbide is 


anode, and held in contact with a rotating 
mild steel disk (cathode), both immersed 
in a Either 
grinding or cutting results, depending upon 
whether the carbide is held against the side 
or the edge of the disk. In grinding, it is 
believed that electrolytic, electro-deposition, 


sodium silicate electrolyte. 


electro-sparking and electro-arcing phenom- 
ena are all involved to some extent. 

A leading machine tool builder has been 
commissioned to build equipment which will 
incorporate principles of the method to 
handle the following: Straight cutoff and 
shaping; straight, radial and form grinding 
or polishing; boring, and grinding of chip 
breakers. Ground finishes of better than 5 
micro-in. rms. are anticipated. 

If the operation of sharpening single- 
point carbide tools is limited to flat, off-hand 
grinding, then on'y the electrolytic method, 
or combinations of it with abrasive grinding, 
appear promising. Conventional grinders 
using metal-bonded diamond wheels can be 
converted to handle the operation through 
the addition of auxiliary equipment such as 
a rectifier and a pump for electrolyte. In 
fact, eight conventional types of grinding 
machines now are being so converted for 
this combination of diamond wheel scraping 
and electrolytic action. Performance and 
cost have yet to be established. 

In consideration of the disclosures of 
this document, four recommendations were 
formally appended by the Minerals and 
Metals Advisory Board of the National Re- 
search Council urging that: 

1. The military services should explore 
the application of these new processes to re- 
lieve potential bottlenecks or shortages, and 
allocate or seek funds to further these objec- 
tives where government incentive is required. 

2. Industry should be encouraged to ac- 
celerate its efforts in research and in machine 
development and testing, with the object of 
bringing these processes into industrial use 
as soon as possible. 

3. An educational program should be 

(Continued on p. 142) 
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A BIOGRAPHICAL 
APPRECIATION 


FRANK P. GILLIGAN 


Secretary-Treasurer, Henry Souther Engineering Co. 
Pioneer in Steel Specifications 





N° ENGINEERING degree appears in the vita 
of Frank P. Gilligan. Yet as a young 
man he was exposed to a metallurgical edu- 
cation that was unique, thorough and price- 
less——_and he was gifted with the mental 
apparatus to take full advantage of it. 

Hartford, Conn., at the turn of the cen- 
tury was the center of the sewing machine 
and bicycle industries. Hartford was also 
the headquarters of Henry Souther, a far- 
sighted consulting engineer, who, in a period 
when metallurgy was more or less of a labo- 
ratory curiosity, was to rationalize it into a 
necessary manufacturing adjunct. Frank 
Gilligan was an ambitious young man with 
a good education 
obtained under the sturdy hands and minds 
of New England teachers. In 1903, Henry 
Souther hired Frank as a stenographer and 
laboratory assistant. 


classical and business 


Immediately perceiving that a man of 
exceptional mental talents had entered his 
domain, Mr. Souther proceeded to transmit 
his chemical and metallurgical training to 
this young and thirsty mind. The training 
extended far beyond mere technical aspects, 
for he ground and polished his enterprising 
secretary in the use of vivid English expres- 
sion, encouraged him to study history and 
economics and literature. 

Accompanying Mr. Souther as secretary, 
Frank wrote, from shorthand notes, the offi- 
cial reports of 
with the 
Howe, 


meetings and conferences 
leading engineers of that 
Campbell, 


day. 
Richards, and 
White (of Taylor-White fame) were among 
the brilliant visitors whose words he tran- 
scribed and studied. 

The bicycle era declined, but the auto- 
mobile moved in, with Hartford as the seat 
of its early development. Still regarded by 
‘a thrilling and enlightening ex- 
perience” was the assignment to report on 
the annual automobile show for one of the 
trade papers. 


Sauveur, 


‘ 


Gilligan as 


This opportunity to study 
mechanical and material aspects of early 
automobiles was not wasted! 

It was a natural development that the 
engineers representing the 28 licensees 
under the Selden patent (known as the 
Mechanical Branch of the Association of 
Licensed Automobile Manufacturers) should 
decide to meet monthly at the laboratory of 
the Henry Souther Engineering Co. in Hart- 
ford to direct a research and development 
program. Here the young laboratory assist- 
ant participated in the testing of engines, 
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fuels, lubricants, steels and their heat treat- 
ment, and other metals then used in the 
automobile. Here the first steps were under- 
taken for standardization of screw threads, 
rims and tires, and associated problems. A 
limited schedule of steel compositions and 
recommended heat treatments for automo- 
bile construction was prepared and even- 
tually became the basis for the S.A.E. steels. 

This happy combination of circum- 
brusquely interrupted when 
Henry Ford defeated the Selden patent in 
1909. But a small group of keen-witted en- 
gineers who congregated socially as an in- 
formal “Society of Automobile Engineers” 


stances was 


promptly converted their social group into 
a technical body —- and the Society of Auto- 
mobile Engineers (now Automotive Engi- 
neers) was born. 

With the passage of time Gilligan was 
assigned to observational duties in the plants 
of clients, and such work 
panded into advisory and consulting service 
on the selection, inspection, and heat treat- 
ment of steels. 


gradually ex- 


The practice was broad and 
ranged from small arms, ball and roller 
bearings, to machine tools, agricultural im- 
plements, ordnance matériel, and foundry 
practices. 

This experience was utilized by the 
1918 
when he was appointed chairman of the 
Iron and Steel Division-——a tour of duty 
that extended to 1945 (except for a three- 
year intermission in 1925-28). 

Frank Gilligan’s A.S.M. membership 
dates back to 1920, the year that the old 
Steel Treating Research Society and the 
American Steel Treaters’ Society amalga- 
mated to form the American Society for 
Steel Treating at the first convention in 
Philadelphia. An associate recalls a_ hot, 


Society of Automotive Engineers in 


poorly lighted and poorly ventilated assem- 
bly room where Frank, although an official 
delegate from Hartford, was comparatively 
unknown among the several thousand men 
present. Before that convention closed, his 
active and constructive participation in the 
activities marked him as a man to heed. 
The following year he was elected national 
president of the flourishing young society. 

Gilligan’s other extracurricular activi- 
ties over the succeeding years are impres- 
sive. He was a member of the Ordnance 
Department’s Metallurgical Advisory Board 
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continuously from 1921 to 1943  (vice- 
chairman of the Ferrous Board, 1938-43) ; 
member of the Joint Committee (U.S. Army, 
Navy, A.S.T.M., S.A.E., American Railway 
Engineering Association, and American 
Association of Steel Manufacturers) inves- 
tigating effect of phosphorus and sulphur in 
steel, 1919-30; member of the engineering 
division, National Research Council, 1921-24; 
member of the Committee on Fatigue of 
Metals, 1919-27; and Hartford 


Engineers Club, 1924-25. There was also 


president, 


time for civic duties as member of the Town 

School Committee (Windsor, Conn.) and 

Board of Finance and 
Farmington). 


Borough Council 


The years when Frank Gilligan and 
Henry Souther (long since deceased) worked 
together laying the groundwork for auto- 
motive developments marked the period 
when metallurgists of the general practi- 
tioner type were being supplanted by special- 
ists. Yet, although Gilligan possesses the 
capacity to become such a specialist, nature 
and environment destined him to become a 
moderator, a counsellor, an organizer, and 
a coordinator of such experts. Anyone who 
has seen and heard him preside at a meet- 
ing is impressed with the firmness with 
which he directs and holds discussion to the 
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subject at issue, his ability to filter out the 
extraneous, and present a vivid summary. 
His personality lifts him naturally and in- 
stinctively to the top. He dominates pleas- 
antly through sheer inner force. 

The foundation of every outstanding 
mind is a retentive memory. An omniverous 
reader on a wide variety of subjects, by no 
means confined to technical matters, Frank 
absorbs the main argument, sifts and dis- 
cards the trivial, and apparently retains the 
salient features for all time. 

A friend tells of consulting him on some 
obscure point in metallurgy, and being told, 
“I think you will find what you are looking 
for in an article by let me see-——J. H. 
Whiteley, published in the Iron and Steel 
Institute 1922, if I recall. About page 
335.” Actually, the article appeared on page 
339 —-and it was some 20 years since he 
had read it! 

This same friend concludes: “In 30 
years of more or less close association with 
Frank Gilligan I have never known him to 
lose his temper. I have never known him 
to call a man down. He inspires men to 


greater effort, gives them _ responsibility 
judiciously. Many men owe their advance- 
ment in industry to him. He has an abiding 
faith in human nature. Of men he hears, 
thinks, and speaks no evil. He’s a man to 


ride the river with.” ] 


employed it principally in draw- 
ing and cold extruding of steel. 
By these applications the Ger- 
mans were able to manufacture 





Early History 
of Steel Extrusion 


DETROIT 
“Critical Points” in the May issue of 
Metal Progress carries a brief account of the 
cold extrusion of steel shells as a manufac- 
turing process for artillery projectiles and 
A little history of this thing may 
give some interesting background. 

In 1930 the Parker Rust Proof Co. sent 
“Bonderite”, its 


rockets. 


phosphate 
Metallgesellschaft, our 


coating, to 
German licensee. 
Whereas, in the United States its chief use 
lay in extending paint life on metal as a 
corrosion-resistant paint base, the Germans 
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armament, such as shell, car- 


tridge cases, and so on, which 
the other countries made at that 

time from brass and critical alloys. 
Parker’s men visited Germany in 1937, 
saw this use of Bonderite, and attempted to 
introduce it to American industry. How- 
ever, the United States was not then short of 
copper, brass and other materials for which 
the Germans substituting 
steel, and consequently the application did 
not find a need 


acceptance. 


were low-alloy 


requiring its immediate 

American tube mills, however, gradu- 
ally were taught its advantages in the eco- 
nomical drawing of tubes, and in 1940 or 
1941 started to use this technique. Today 
90° of all cold drawn seamless steel tubing 





is treated with Bonderite as an aid in draw- Effect of Cr on Eutectoid Carbon 


ing. In addition, millions of feet per year 
of welded tubing (including tubing made by The purpose of this letter is to propose 
electric resistance welding) and cold drawn a simple empirical formula which approxi- 
seamless tubing of carbon steel are produced mates the values reported by the various 
with the aid of Bonderite. investigators Monypenny, Bain, Reed, 
After the war, because of the wide pub- Russel, and Aall: 
licity given to the German cold drawing “~ Carbon in Eutectoid of 
technique, American industry became inter- ; 6 
ested, and the U. S. Government brought Plain Chromium Steels 


two technicians from Germany to work on 


% Cr+7 
Calculated results from this formula 
and the data shown by the various authori- 
ties are given in the table. 
It will be observed that the proposed 
formula checks Monypenny’s curve very 


projects. These technicians came from 
Parker’s German licensee, Metallgesellschaft, 
and they brought with them, naturally, the 
phosphate coating material which we had 


sent to Germany in 1930. closely. The calculated results are fairly 


F. J. DeWit1 close to Bain’s data up to 7% chromium; 
Vice-President for higher percentages the calculated values 
Parker Rust Proof Co. are lower. Reed’s data also follow closely 
up to 8% Cr; for the range 8 to 10.5% Cr 


Reed shows two values, one of which agrees 
Effect of Cr on 


with the calculated value. Russel’s values 
Eutectoid Carbon Jensey Crry, N. J. are also in general agreement, although 
somewhat high for chromium contents be- 
A number of investigators have given low 5%. Aall’s results fall in line up to 9% 
quantitative estimates of the carbon content Cr, but above this composition they drop 
of eutectoid pearlite in the chromium steels. sharply in comparison with the calculated 
Thus, Monypenny on p. 36 of his book value. 
“Stainless Iron & Steel”, plots a smooth 
curve to show this relation, and Reed in 
A.S.M. Transactions for August 1932 deals 
with the “Influence of Special Elements on 
the Carbon Content of the Iron-Carbon Porous Metal GLEN Cove, N. Y. 
Eutectoid”. A résumé of the then available 
data is given in Greaves’ book “Chromium 


H. S. BLUMBERG 
Chief Metallurgist 
The M. W. Kellogg Co. 


We are very much interested in the letter writ- 
Steels”, p. 74 to 76. Edgar C. Bain shows ten by George Atwell Richardson (see Metal Prog- 
curves for the effect of elements on p. 127 of ress for March 1952, p. 81) suggesting that porous 
his @ book, “Alloying Elements in Steel’. metals be used for jet engine rotor blades, because 


we have already developed and 


. . . = , . 5 ‘ made available for commercial use 
Per Cent Carbon in Eutectoid of Chromium Steels , ; ; ; 
a porous material suitable for this 
VALUES Qvuorep BY VARIOUS AUTHORITIES purpose. 





CALCULATED This alloy is normally fabri- 
From Formuta  Mony- 


canted Bain Reep Russet AALL cated in stainless steel and in higher 
alloys. It can be made to have min- 
0.88 0.90 0.90 0.90 imum tensile strength of 40,000 


75 0.77 0.81 0.84 
66 0.65 0.74 0.77 id ‘ lenaiensi tl 
. - —_ oe a wide range, c ‘ , SE Ze 
60 0.54 0.67 0.71 y we we 


which would be required for rotor 


psi., with porosities variable over 


ood 0.50 0.60 65 . ge 
52 0.47 0.55 58 blades. Furthermore, it is readily 
AZ R 0.45 0.50 52 possible to vary porosity over the 
44 AG 0.42 0.45 AG surface of a single blade so that the 
39 0.34 ? 0.39 oo 
37 A 0.36 ? 0.3: .33 
ms Hs) ¥ 0.33 ? 0.: 2d +, : . 

39 0. "20 . rensile strengths are available 
2 3 0.2! 0.14 in the neighborhood of 35,000 to 
59,000 psi., depending upon the flow 


cooling can be concentrated where 
required. 
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range. These would have 75 to 90° of the 
density of solid metal. Pore openings are in 
the range of 1 to 10 microns. Material can 
be formed about radii corresponding to an 
elongation of 10 to 12°% or more, and to still 
smaller radii with intermediate anneal. Ma- 
terial can be readily reinforced to still higher 
strengths by inserting mesh or solid grids. 
Davip B. PAL 
Micro Metallic Corp. 


Macrographs of 
Austenitic Welds PHILADELPHIA 


We noted with interest the macrographs 
of two austenitic welds submitted by M. A. 
Scheil and published in the February issue 
of Metal Progress. Mr. Scheil’s description 
of these left the impression that some aus- 
tenitic welds show a beaded structure and 
others are of a dendritic nature. 


Dendritic Structure of Weld Revealed by Etching 
With Hydrochloric Acid and Ferric Chloride 


Same Weld After Polishing and Etching in Boil- 
ing 1:1 Hydrochloric Acid Shows Bead Structure 
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It has been our experience that both 
structures may be revealed in the same weld 
by using different etching reagents. This is 
shown in accompanying macrographs. The 
dendritic structure was revealed by etching 
with a saturated solution of ferric chloride 
in hydrochloric acid which was applied by 
swabbing. This was removed by polishing 
on emery paper and the specimen was im- 
mersed in boiling 1:1 hydrochloric acid to 
show the bead structure, the dendritic struc- 
ture being faintly visible. 

The welds were made in Type 347 plate 
and were deposited with Type 347 electrodes. 

We are interested in hearing of the ex- 
perience of other readers on this matter. 

Lorin K. PooLe 
Project Engineer 
Arcos Corp. 


Comments on DisseELDORF-OBERKASSEL, 
U.S. Welding GERMANY 


It was amazing to me the friendly way 
superiors and subalterns cooperate in your 
plants and the informal way your engineers 
and plant personnel address each other. 
Perhaps it is easier in the English language 
than in the German to address someone by 
his first name, except that in England, 
where they speak the same language, this 
condition does not exist. Such treatment 
of equality is typically North American and 
shows a mental attitude of your people for 
which I have the highest admiration; I have 
the impression that it is to the best advan- 
tage of the American industry. 

I believe your country has made great 
progress in welding during the last 15 years, 
especially in automatic welding with the 
Union-melt process. Also, you have devel- 
oped and advanced the production § tech- 
nique using inert-gas-shielded welding for 
metals difficult to weld, such as stainless 
steel and light metals. Without doubt there 
are fields in which welding is applied less 
in the United States than in Europe, and 
especially in Germany. For instance, we in 
Germany have welded much greater bridges 
than you have in your country. Of course 
I had the impression that this was not the 
fault of your welding engineers, but prob- 
ably the fault of your slightly antiquated 
construction laws. 

Regarding my own specialty, the pro- 
duction of welding electrodes, I had the op- 
portunity to talk with different engineers in 





your plants and to notice that at present 
your methods of manufacturing are supe- 
rior. The quality of the American elec- 
trodes, in my opinion, is about the same as 
those of European and German origin. 

It would take too long to mention more 
details, but I can tell you that I am now 
corresponding with a couple of American 
engineers, and I am convinced that this kind 
of cooperation will bring advantages both 
to your people and ours. 

EGON KAUHAUSEN 
Chief Engineer 
Welding Wire and Electrode Factory 
Gebr. Bohler & Co. 


Defends Use of 0.50 C 
Steel for Springs 


DETROIT 


Mr. Zimmerli in his article “Metals 
Used for Mechanical Springs” (May 1952, 
page 97) gives the lower material cost as the 
only reason for using 0.50% carbon steel in 
springs, and mentions spotty hardening as a 
condition that could be expected in material 
over 0.035 in. thick. I don’t believe this 
gives a true picture of this material's place 
in spring manufacture we have been 
using 0.50% carbon strip for years, primar- 
ily because of its greater ability to withstand 
forming strains without cracking. 

We have had no difficulty in hardening 
0.064-in. strip containing 0.47 to 0.53% car- 
bon and 0.60 to 0.90° manganese to a Rock- 
well C-60. Parts that will form consistently 
without cracks from steel in this carbon 
range will show an occasional crack when 
the carbon content is 0.57%, and the num- 
ber of cracked parts will increase rapidly 
with the use of higher carbon strip. 

N. C. TALMAGE 
Chief Engineer 
L. A. Young Spring & Wire Corp. 


Clarifies Remark on 
0.50 C Steel 


It is quite true that many springs can 
be made of 0.47 to 0.53°% carbon steel with 
0.60 to 0.90% 
Talmage states. 

However, what the author meant to con- 
vey was that we were dealing with a steel 
with a carbon content which had to be or- 
dered less than 0.50% to avoid the charge 


PLyMoutTH, MICH. 


manganese content as Mr. 
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for “extras”. Consequently, one tried to 
specify 0.40 to 0.50% carbon, 

The result is that the lower limit often 
carbon. We look at 


carbon 


becomes about 0.37% 
0.47 to 0.53% typical 
S.A.E. 1055 on the low carbon side when the 


steel as a 


usual tolerances are allowed between mill 
and customer differences in the chemical 
analyses. 

We have had heats running 0.38 and 
0.52% Mn which had a low apparent hard- 
enability and caused trouble due to a spotty 
condition. As a corollary of this, we should 
have stated that the corrugated spring pro- 
duced at Buick described on page 98 (May 
issue) was finally made of S.A.E. 950 steel. 
In the long run, a 1020 steel could not be 
given the 0.45 carbon content mentioned 
and satisfactorily harden under the condi- 
tion stated. Hence steel of different charac- 
teristics had to be employed. 

It is regrettable that this lack of clarity 
led to misunderstanding. Mr. Talmage and 
I are talking about different steels in that 
the mean carbon content is at least 10 points 
apart. 

F. P. ZiIMMERLI 
Chief Engineer 
Barnes-Gibson-Raymond Div. 
Associated Spring Corp. 


Embrittlement 
in Plated Steel 


MARIBYRNONG, 
AUSTRALIA 


We have recently seen two interesting 
examples of damage done to steel parts by 
hydrogen generated during electroplating 
operations. In each instance the defects 
show marked directionality. 

Example 1 is a deep-drawn component, 
cadmium plated, which had extremely low 
ductility at right angles to the direction 
of drawing and had fractured with a very 
slight amount of bending. The item, a smoke 
bomb container, is shown at 24 X in Fig. 1. 
In the other direction, however, the steel 
could easily be bent over a small radius 
without failure. A micrograph at 75 x of 
the end of one of the cracks is shown in 
the inset of Fig. 1. Susceptibility to embrit- 
tlement was caused by failure to stress- 
relieve the part after deep drawing. 

In example 2, small blisters 
in. in diameter 


up to % 
developed in a chromium- 
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Figure 1 


= 


Figure 2 





plated piece of 144-in. mild steel 
Figure 2 shows a typical blister at 7.5 


the inset 


plate. 

and 
micrograph at the edge 
of the blister after stripping off the chro- 
mium. 


Is a iv 


The blister is associated with a slag- 
filled ferrite band, which clearly has pro- 
vided the latent 
embrittlement failure. 
hydrogen produced in 
intensified in 


weakness necessary for 
The effect of the 
plating have 
this instance by the 
chromium plating bath having an abnor- 
mally high sulphate content, the sulphate 
ratio being 28:1 100:1 which is 
We were not able to 


may 
been 


instead of 
usually recommended. 
further investigate the possible effects of 
high sulphate contents on the severity of 
hydrogen embrittlement. 

Joun J. Daut 

Research 


Defense Laboratories 


Discard This 
Etchant Promptly 


METAL PROGRESS; 


ScHENeEcTADY, N. Y. 
The well-known etchant for stainless 
steels, “mixed acids in glycerol” (20 ml. 
concentrated HF, 10 ml. concentrated HNO,, 
30 ml. glycerol), is unstable, and improper 
handling may result in severe acid burns, 
although the etchant is recommended with- 
out any precautionary note by the @ Metals 
Handbook (1948 edition, p. 395) and for the 
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study of sigma phase by E. J. Dulis 
and G. V. Smith. 

When made up, used in the usual 
manner, and discarded soon afterward 
it is indeed safe and no special pre- 
When left 


glass or porcelain ware 


cautions are necessary. 
standing in 
for extended 


bling 


periods a violent bub- 
with 


spray, will suddenly start. 


reaction, copious acid 
The reac- 
tion is highly exothermic and evolves 
The 
dormant period and the degree of vio- 


red fumes of nitrogen dioxide. 


lence depend on the ambient tempera- 
ture as well as whether any stainless 
is in contact with 
In a series of tests we found that 


steel the solution. 
at about 20° C. the etchant alone in a 
beaker did not react until after 18 hr. 
not violent. At an 
ambient temperature of about 30. to 
ao” C., 
fume 


and it was very 
which can easily occur in a 
hood, the etchant in a beaker 
reacted after 8 hr. and in as violent 
a manner as when the etchant is near 
At 100° C. 


min. 


boiling. the reaction will occur 
after 1 
If stainless steel is the 
solution, the violent bubbling reaction will 
occur at 20° C. after 3 to 4 hr. 
A boiling solution containing two parts 
of HF to one part of HNO, (both concen- 


trated) did not evolve NO, fumes, but did so 


immersed in 


The action 
is more violent when glycerol is also used. 


on contact with stainless steel. 


Probably both the “aqua regia” type of 


reaction and the nitric acid 


with organic compounds are involved in this 
instability of the etchant. 


reactivity of 


Just prior to the 
buildup to a violent rate, when no metal is 
present, the bubbling can be observed to 
originate from the silicon compounds which 
settled to the the 
beaker. Catalysis of the reaction by these 
silicon compounds or by metal ions, when 


have bottom of glass 


they are present, appears to play a part in 


the reaction. Since this reagent would react 
with glass or glazes, it was never retained 
after first use, but with the increased use of 
polyethylene ware for hydrofluoric acid 
solutions, the etchant has been kept in them 
for times longer than the dormant period. 
This practice should be avoided. 


L. H. Sarz 
Metallurgical Engineer 
General Engineering Laboratory 
General Electric Co, 
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COMPARISON OF GRATE MATERIAL 
Gray iron sintering grates, at left, show bad 
sealing and warpage after a single month 
of use. 


Note good shape of Ductile Iron grates, 
above, after same service. They greatly out- to high temperature, internal oxidation 
lasted gray iron grates. 


DUCTILE IRON FURNACE DOORS SAVE MONEY, 
TIME AND LABOR—In ordinary iron, exposed 


easily penetrates along paths of flake graph- 
ite, thus causing destructive growth. Pene- 
tration is curbed in Ductile Iron, since its 
graphite is wholly in spheroidal form. 


DUCTILE IRON Sintering Grates and Furnace Doors 


excel in elevated temperatures 


Performance Records Show Outstanding Heat-Resist- 
ance of this New Material. 


Tests show that iron containing graphite wholly in 

ee J 
spheroidal form provides notably greater growth re- 
sistance than ordinary gray iron. 


FOR INSTANCE: Gray iron and Ductile Iron grate bars 
in the Greenawalt sintering system of a merchant pig- 


iron producer gave the following performances: 


At the Canadian Furnace Company, Ltd., in Port 
Colborne, Ontario . . . from date of their installation, 
August 1950, to June 1951... no Ductile Iron grates 
needed replacements although 150 gray iron grates had 


to be replaced after 6 weeks’ service. 


The sinter-plant foreman stated, “The Ductile Iron 
grates still seem to be as good as new.” Cast by Lakeside 
Foundry, Ltd., of Port Colborne, these Ductile Iron 
grates also out-performed steel grates tested previously. 


ANOTHER EXAMPLE: The forging furnaces of a leading 
steel plant now have Ductile Iron doors supplied by 
United Engineering and Foundry Company, Pittsburgh 
22, Pa. Gray cast iron doors which were subjected to 
24 hours’ continuous service daily, heat-cracked after 


THE INTERNATIONAL NICKEL COMPANY, INC. 


an average life of about four weeks. A trial lot of an- 
nealed Ductile Iron doors lasted 17 weeks . . . or more 


than four times as long as those of gray cast iron. 


APPLICATIONS: As cast, as well as heat-treated Ductile 
Iron parts... serving at elevated temperatures in scores 
of machinery, engine and furnace applications . . . pro- 
vide a growth-resistance heretofore unavailable in gray 
cast iron. 


AVAILABILITY: Send us details of your prospective uses, 
so that we may offer a list of sources from some 100 
authorized foundries now producing Ductile Lron under 
patent licenses, Request a list of available publications 


on Ductile Iron . .. mail the coupon now. 





lhe 


Please send me a list of publications on: 


DUCTILE IRON 


Name . Title 


The International Nickel Company, Inc. 
Dep . 20, 67 Wall Street, New York 5, N. Y. 


Company 


Address 





Pee 





67 WALL STREET 
NEW YORK 5, N.Y. 
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Ni-Cr-Fe Ternary Diagrams 


Isothermal diagrams showing phase boundaries at 1100, 
800 and 400° C. are adapted from publications of J. W. Pugh 
and J. D. Nisbet (“A Study of the Iron-Chromium-Nickel 
System”, Journal of Metals, A.1.M.E., February 1950, p. 268) 
and W. P. Rees, B. D. Burns and A. J. Cook (* ‘Constitution of 
Iron-Nickel-Chromium Alloys at 650 to 800° C.”, Journal of 
the Iron and Steel Institute, July 1949, p. 325). “All isothermal 
diagrams are for alloys of a high degree of purity. 

The diagram in the lower left corner shows stable and 
metastable phases in quenched alloys containing about 
0.10% C. (Nitrogen is comparable to carbon in austenite- 
forming power.) 


(Left) —Isothermal Section (Left) —Isothermal Section 
at 1100°C. Adapted From at 800°C. From Pugh and 
Pugh and Nisbet Cr Nisbet With a+e+7 
Region Near 20-10 
Cr-Ni Alloys Modi- 








Burns and Cook 
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(Above) —Isothermal Section at 
400° C. According to Pugh and Nisbet 


(Left) — Phases Existing in Alloys Containing About 
0.10% Carbon After Quenching From wa Amount 
of Gamma Phase (About 1100°C.). E. Bain and R. 
Weight Percent Nickel H, Aborn, “@ Metals Handbook”, 1948 Edition p. 1261 
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Crown Cork and Seal Company Eliminates 
Die Holder Failures, Increases Production 
by Martempering with 
AEROHEAT HEAT TREATING COMPOUNDS 


THE MACHINES-— Large presses like this cut and form bottle 
crowns in one operation at the Baltimore, Md., plant of Crown 
Cork and Seal Company. 


THE PARTS—Intricately designed die holders like this are made 
of an oil-hardening, non-deforming tool steel. They are brought 
up to 1500°F in AEROHEAT 1200 and held for 20 minutes, 
transferred immediately to AEROHEAT 300 at 450°F for 25 
minutes and then air cooled. A final tempering in AEROHEAT 
300 at 625°F for two hours follows. Finished hardness is Rock- 
well C50-55. 


Next time, call Cyanamid first. 
Cyanamid’s heat treating compounds include: 
AEROCARB ® Carburizing Compounds 
AEROCASE ® Case Hardening Compounds 
AEROHEAT ® Heat Treating Compounds 


ADVANTAGES 


By using Cyanamid’s AEROHEAT 1200 and 300, 
Crown engineers absolutely eliminated cracking 
in the thin wall sections of these die holders. This 
troublesome condition would invariably occur 
when the parts were hardened by conventional oil- 
quenching methods. 

Martempering with AEROHEAT salt bath com- 
pounds has helped Crown save downtime on their 
big presses, and money and materials in this high- 
volume operation. Why not let Cyanamid’s tech- 
nical service and heat treating compounds team 
up to help you meet rigid specifications required 


on defense and civilian contracts. 


INDUSTRIAL CHEMICALS DIVISION 
30 Rockefeller Plaza, New York 20, New York 
(CD Send technical data sheets on AEROHEAT 300 and 1200. 


© Have technical representative call. 


Name 





Cc 





Address. 








DISTRICT OFFICES: Boston + Philadelphia Baltimore 
Cleveland + Detroit + Chicago + Kalamazoo + St. Lovis + 
In Caneda: North American Cyonamid Limited, Toronto and Montreal 
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Whatever Your 
Metallurgical Problem... 


CM Metallurgical 
Photomacrographic Microscope 


Equipment 
_- 


Model L 
i« 


Stereo- 
microscopes 


= =v the Bausch & Lomb 
COMPLETE LINE 
will help you 
solve it! 











IN advanced research or in quality control, you'll get 
better results, faster, with the right instrument or 
combination of equipments from the Bausch & Lomb 
metallographic line—the most complete serving industry. 





Four different metallographs—for routine bright 
field studies or advanced analyses requiring 
interchangeable phase contrast, bright field, 

dark field and polarized light. 

Photomacrographic Equipment Model L—widest 
low power range; no time lost in converting 
metallograph from high power set-up. 





MILS Metallograph 





CM Metallurgical Microscope—industry’s standard. 


WRITE for complete infor- Stereomicroscopes—unequalled for 3-dimensional 
mation. Bausch & Lomb Optical low power studies. 

Co.. 63808 St. Paul St., Rochester Let us help you select the equipment and set up 
2, New York. the operating procedures that will most efficiently 
solve your problem. No obligation, of course. 











Equipment 
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By Anthony $. Rugare, Engineering Section, Electronics Dept., General Electric Co., Clyde, 


N RECENT YEARS germanium has come to 

the fore as an important “semiconductor”. 
As such it has given us the solid rectifier or 
germanium diode. Each month about 200,000 
diodes are produced, of which a major frac- 
tion goes into radar and other military and 
commercial devices, and a minor fraction 
into television sets. Another electronic de- 
vice using germanium now made in great 
numbers is a triode called the transistor, a 
small specimen of suitably treated germanium 


with three electrical con- 


tacts, roughly similar to 
the triode electronic tube 
in performance and appli- 
cation, but it requires no 
filament power, has in- 
definite life, and is no 
larger than a match head. 
Finally, germanium is 
“optically transparent” to 
infrared radiation, and 

may be used in telescopes or microscopes for 
such short wave lengths — for example in 
infrared spectroscopy. 

It would be well to define some of these 
terms briefly at the very outset of an article 
intended for metals engineers. As a matter 
of fact, it would doubtless be equally impor- 
tant to introduce them to the metal germa- 
nium, which goes unmentioned in most texts 
on general metallurgy. 

The American supply comes as a_by- 
product of the zine smelting operations in 
the Missouri-Oklahoma-Kansas region. These 
zine sulphide ores are contaminated with a 
little of the sulphides of the next two heavier 
elements in the periodic sequence, gallium 
and germanium. These sulphides are con- 
verted to oxides along with the zine in the 
preliminary roasting operation. The calcine, 
as is well known, is then mixed with anthra- 
cite coal and retorted, the zine distilling off 
as metallic vapor at 2000 to 2400°F. Most 
of the other elements in the charge (includ- 
ing germanium) have such low vapor pres- 
sures at those temperatures that they remain 
behind in the residue. 

Separation of germanium (and gallium) 
from zine residues is done by leaching in an 
excess of commercial hydrochloric acid, and 
filtering off the lead chloride and other in- 
solubles. Germanium and gallium are then 
precipitated from the hot solution § after 


neutralizing by the slow addition of zine 


oxide. The germanium is separated from 
gallium by distillation of the volatile tetra- 
chloride. This is then hydrolized with water 
and the precipitate (pure GeO,) is the raw 
material for the further processing to be de- 
scribed. It is a dense white powder which 
melts to a clear nonvolatile liquid at a tem- 
perature of 1875° F. 

Commercially there are several different 
dioxide, 
but basically all convert it into a grayish 


schemes for reducing pulverulent 


Metal Germanium and Its 


in the Electronics Industry 


metal powder by heating in pure, dry hydro- 
gen at about 1185° F. 
shown in Fig. 1. 


in equipment such as 
This powder, when melted 
under argon and cooled at a proper rate, 
results in a very brittle grayish white metal. 
It exhibits a metallic reflection and a crys- 
talline upper surface. This material, when 
carefully processed as will be described in 
some detail later, is the metal from which 
the pellets used in the manufacture of solid 
rectifiers are cut. 


Some of its known properties are 


Atomic number 32 
Atomic weight 72.60 
Specific gravity 5.36 
Specific heat 
Melting point 
Boiling point 
Crystal lattice 


0.072 cal. per g. per °C. 
940° C. (1725° F.) 
2700" C. (41900° F.) 
Diamond cubic 


It is so extremely brittle that no definite 
figure for indentation 
quoted. 


hardness can be 


Oxygen does not appreciably react with 
germanium below 1100° F. In fact, the metal 
reacts but slowly to many strong reagents, 
resisting 50% NaOH, concentrated and 1:1 
HCl, 1:1 H,SO, or water for one week at 
70° F. or 8 hr. at 195° F. 

A solution of 10° NaOH or concentrated 
HNO, will tarnish the metal. More dilute 
nitric acid forms germanium dioxide on the 
surface of the metal, while a mixture of con- 
centrated H,SO, and HF slightly attacks the 
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Characteristics of Semiconductors 


Fig. 


metal itself. A form of the latter treatment 


is used in the preparation of germanium 
pellets for solid rectifiers. 

Semiconductors —- Although the element 
germanium has been known to chemists for 
75 years, the metal was a rarity until perhaps 
15 vears ago when radar was being inten- 
sively developed. Its peculiar properties as 
a semiconductor made it invaluable as a de- 
tector of microwave frequencies. 

Generally speaking, a semiconductor has 
electrical intermediate 


properties between 


those of insulators and metals. The elemen- 
tary semiconductors which have been inves- 
tigated to date are boron, silicon, germanium, 
selenium and tellurium, which the metallur- 
gist will recognize as elements in that nebu- 
lous region separating the metals from the 
One of the 
characteristics of semiconductors is a 


nonmetals. most pronounced 
de- 
crease of resistivity with increasing temper- 
ature in certain temperature ranges, together 
with an increase of resistivity in other ranges. 

A basic understanding of the difference 
in electrical conductivity of metals, insula- 
tors and semiconductors may be had by con- 
sidering the arrangement of electrons in the 
atoms of elements. The popular and simpli- 
fied conception of the structure of an atom 
is one picturing the most of the mass con- 


centrated in a small nucleus having a positive 
1 Loading a 


Charge of Germanium 


Dioxide Into a Furnace With Hydrogen Atmos- 


METAL 
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phere for Reduction Into Metal. 
and gas purification system in the background 


. 
= ———— 


L/ 

Fig. 2 Diamond-Cubic Crystal Lattice, 
Where Each Atom Has Four Equidistant 
Neighbors. All electrons in a quadriva- 
lent metal like pure germanium are closely 
engaged, as indicated by arrows around 
the top cluster (crystallographic unit) 


charge surrounded by a solar system of neg- 
ative particles of electricity (electrons) equal 
in number to the atomic number of the par- 
ticular element involved. 

These electrons are arranged in “shells”, 
shell having a system of 
equilibrium. (The _ positive 
charge carried on the nucleus equals the total 
it.) 
Helium, element 2, 
has two units of positive electricity as the 


each completed 
particles in 


of the negative electrons surrounding 


Consider the inert gases. 


Control panels 


o if 
—_—" { 
_— 





nucleus and two electrons in its first shell, 
and these form a system in equilibrium — 
the electrons have no tendency to wander 
away or to link up with other elements. 
Helium is therefore inert, chemically. Neon, 
element 10, has this shell of two electrons 
plus the second shell of larger mean diam- 
eter with eight electrons in equilibrium. 
None of these eight tend to wander away. 


Fig. 3 Mobile Electrons Occur in 
Germanium When a Few Atoms Like 
Arsenic (With Five Electrons in the 
Outer Shell) Are Introduced Into the 
Crystalline Lattice. This produces 
“n-type” conductivity; the proper 
impurities are called “donors” 


The next heavier elements beyond the inert 

gases are strongly metallic, while those pre- 

ceding are electrically nonconducting. The 

following list is indicative: 

INERT ELEMENT Next HIGHER 
oHe Li 

oF soNe »,Na 

17Cl A igk 
While the arrangement of the outer elec- 

trons in an atom of an inert gas is an espe- 

cially stable one, an atom of an element 

following an inert gas in the periodic table 

will contain an extra electron outside of an 

inert-gas core. 


Next Lower 


18 


In the solid state these extra 
electrons, sometimes known as valence elec- 
trons, may easily come loose under the attrac- 
tion of neighboring atoms, giving rise to 
electrical conduction when they are impelled 
in a certain direction. Physical metallurgists 
sometimes speak of an “electron cloud” to 
explain the property of high electrical con- 
ductivity. 

On the other hand, atoms of elements 
preceding the inert gases in the periodic 


Atomic Anatomy of Germanium 


sequence could arrange their electrons as 
they are arranged in the inert gas if they 
had an additional electron. They exhibit a 
tendency to pick up an extra electron but in 
the solid state there are no electrons with 
a tendency to become free. Such a condition 
restricts electrical conductivity and is char- 
acteristic of an insulator. 

So much for the conductors and the insu- 
lators, but there are also elements which be- 
have neither as metals nor insulators. Two 
of them have been studied intensively, silicon 
(element 14) and germanium (element 32), 
the one directly under sodium in the periodic 
sequence. They are both in Group 4b of the 
periodic table, normally exhibiting a valence 
of four and forming dioxides, and both crys- 
tallizing in the diamond cubic system (inter- 
laced face-centered cubic lattices). We will 
concentrate the rest of the discussion in this 
paper on the second one of the two, namely, 
germanium. 

Germanium, element 32, has 32 electrons, 
ranged in three shells in equilibrium con- 
taining 2, 8, and 18 each, plus four in an 
unsatisfied fourth shell. Thus it has four 
valence electrons and forms tetrahedral bonds. 
Figure 2 is a perspective of the crystal struc- 
ture where the atoms in the background are 
shown progressively smaller than those in 
the foreground, and the binding forces by 
heavier lines in the foreground. {t will be 
seen that in this system each atom is sur- 
rounded by four others, equidistant. Each 
bond (valence electron) may be thought of 


Fig. 4— “Holes” Occur Somewhere 
Near Each “Acceptor” Atom (Having 
Only Three Electrons in Outer Shell), 
and “p-Type” Conductivity Results 
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n-Type Versus p-Type Conductivity 


as reaching out 


toward 


a near 


neighbor. 


This structure would therefore have no free 


electrons, and hence would be a very poor 


conductor. This 


“intrinsic” 


condition 
semiconduction. 


is 


defined 


Ss 


At absolute zero 


an intrinsic semiconductor is essentially an 


insulator. 


At finite temperatures, however, 


enough electrons are thermally excited so as 


to become free electrons and allow for some 


electrical conduction. 


However, if a tiny amount of a certain 


impurity is introduced into such a structure, 


important changes occur. Two elements may 


be cited which are in neighboring groups in 


the periodic sequence 


aluminum 


(element 


13, with three valence electrons) and arsenic 


(element 33, with 


Each of these has very 


live 


valence 


to the 


close 


electrons). 


same 


atomic diameter as germanium, which is one 


of the requirements for a 


“stranger” atom 


before it can replace a “host” in its normal 


position in the space lattice. 


Figure 3 indicates what 


is thought to 


happen when an atom of arsenic replaces an 


atom of germanium within the crystal. Four 


of the five valence electrons carried by the 


arsenic atom are used to link-up with the 
but 
any 


four surrounding 


since the excess 


germanium 
electron 


atoms, 


cannot enter 


of the completed bonds, it is permitted to 


wander through the lattice. 


An electric field 


will cause it to drift in the direction of the 


applied force and to carry a current. 


This 


type of conductivity is known as the “n-type 


conductivity” and the impurity element that carries 


the current is known as a “donor”. 


On the other hand, Fig. 4 represents what hap- 
pens when an element in the third group of the 


periodic table like aluminum 
added. Aluminum an 
atom with three valence elec- 
When substituted for 
a germanium atom in a lat- 
tice, this of 


incapable 


is is 


trons 


type impurity 
ot 


pleting the balanced system 


atom is com- 
of valence bonds surrounding 
the normal germanium atoms 
on all sides. Thus an electron 
deficiency or a “hole” oceurs 
in the lattice. A hole in any 
bond of the impurity 
atom apparently can be filled 
by an electron from an adja- 
cent bond. When this hap- 


one 
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Fig. 5 


Point Contacts. 


Scaff, 


n-Type 


/00Volts 


50 


the 
electrons. 


to bond 


its 


the hole wanders 


which just gave up one of 


pens, away 
Under the influence of an electric field the 
holes will drift in a systematic way and thus 
contribute to the flow of current. This type 
of conductivity is known as the “p-type” 
and the impurity element is known as an 
“acceptor”. (It might be anticipated that 
p-type conductivity could be produced by 
spatial holes or dislocations in a germanium 
crystal of high purity —-and this effect has 
indeed been demonstrated experimentally.) 

Relationship between imposed voltage 
and current passing is shown in the typical 
patterns of Fig. 5. The theory of surplus 
electrons and “holes” does not explain read- 
ily the fact that both n-type and p-type ger- 
manium passes current more readily in one 
direction than in another. For example, 
Fig. 5 shows that 1 volt will pass a forward 
current of 10 milliamperes but practically 
none in the opposite direction. It 
circumstances which semiconductors 


is such 
make 
so extremely useful for rectifying devices 
which replace some of the common vacuum 
tubes. One of the most common is the diode 
shown in Fig. 6 and 7 in which a metallic 
whisker is brought to the surface of a ger- 
manium pellet in much the same manner as 
the old galena crystal was used by the radio 
ham. Such construction permits the passage 
of current in the 


other and therefore gives rectifying action. 


more one direction than 

Before passing on to the problem of 
manufacturing germanium crystals it would 
be well to make a few more remarks about 
the electrical properties of semiconductors. 

Good electrical conductivity is of course 
a most important desideratum. Elementary 
physics teaches that the ratio of the electric 


Typical Rectification Patterns for n-Type 
and p-Type Germanium Diodes With Tungsten 
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field within a material to the rate of 
flow of charge per unit area in the 
direction of the field is known as the 
resistivity of the substance and is gen- 
written p._ Its the 
conductivity, is written as o. Either of 
these parameters can be used to de- 


erally reciprocal, 


scribe the resistance offered by a sub- 
stance to the flow of current 

The resistivity of a particular sam- 
ple of germanium can also be used as 
a measure of the total of the impurities 
In general, the greater the 
impurity the lower will be the resistiv- 
ity, and the higher the conductivity. 
of some impurities of 
less than one part per million may be 
very important in determining the con- 
E. E. 
Institute of 


it contains. 


Concentrations 


duction properties of germanium. 
Schumacher the 1950 
Metals Division Lecture stated: “One 
of in 100 million 
germanium doubles the conductivity.” 

Another important 
of germanium 
to the “Hall 
a conducting 


in 


part antimony of 


property 
Germanium 
and 0.5 
Long. 


Fig. 7- 
in Diameter 
Leads 1 In. 


gives rise 
effect”. If 
strip is so placed that its 
major plane 


In. 
is perpen- 

dicular to a 
field current 
passed along that strip, the 
of 
distorted 


strong mag- 


netic and a 


lines current flow are 


sidewise, and a 
potential difference is de- 
in this 
direction, proportional 
both to the magnetic field 
strength and current den- 
sity. In symbols: 
Hall Coefficient 
V,t 
HI 
is the Hall volt- 
age across the strip, t is 
the 
ducting 


veloped sidewise 


R 10° 


where V, 


thickness of the con- 


strip, H is the 
Fig. 6 
Showing 


An Enlarged Cut-Away 
Construction of Diode 
4. Mineral-Filled Plastic Case 

B. Solder 

C. Germanium Pellet 

D. Welds 

E. 3-Mil Whisker, 90-10 Pt-Ru 
F. Thermosetting Cement 

G. Nickel Pin 

H. Weld 

I. Leaded Copper-Clad Wire 





Diode, 


Shown 


Electrical Properties of Ge 


strength of the magnetic field, I is the 
current passing along the strip. 

The Hall effect is important in de- 
termining the number of conduction 
carriers. As R increases, the number 
of 


vice versa. 


necessary carriers decreases, and 

The third important property of 
germanium is electronic mobility, a 
measure of the ease with which elec- 
trons can move about under the influ- 
ence of an electric field. A much sim- 
plified statement is this: 

If an electric field E exists, there 
is a force on a particle-carrying charge 
eE. 


If there were no other particles in its 


e that is given by the equation F 


path, it would assume a uniform ac- 
celeration while acted upon by this 
at 
particles 


these 


and 


collisions, 
deflect it 
share its energy so that 


force. However, 


obstructing 


in general a velocity is 
0.20 In. 
Long, With 
full size 


reached which is pro- 
portional to the electric 
field. The of 


proportionality between 


constant 


this velocity and the field is the mo- 
bility denoted by the symbol yp. Solid 
state theory predicts that mobility, re- 
sistivity and Hall coefficient are re- 
lated according to the equation p=R/p. 


PROCESSING OF GERMANIUM BILLETS 


At the outset of this article the 
metallurgical story of germanium was 
outlined up to the production of pow- 
metal, and the was then 
diverted to its crystallinity and 


der story 
re- 

Let us now 
come back to the production of large crystals. 


markable electrical properties. 


The actual processing of germanium billets 
may be divided into two major operations: 
1. Reduction GeO, to 
melting it. 
9 


of metal and 
Progressive crystallization of the 
germanium melt. 

The first step in the reduction of ger- 
manium dioxide is the loading of graphite 
boats with GeO,. The graphite used in 
making the boats is of the highest purity 
obtainable, as is the germanium dioxide. 
Graphite is used because it contains little 
or nothing which can contaminate the ger- 
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Processing of Germanium 


manium., 
container. The boat or boats are then cov- 
ered with a piece of graphite or quartz and 
placed in a stainless steel can. 

The loaded can is placed in the entrance 
vestibule of a hydrogen furnace (Fig. 1), 


Quartz would also be a suitable 


observing the usual precautions taken in op- 
erating such a furnace. After purging or 
flushing the can with pure dry hydrogen for 
approximately 10 min., the furnace is brought 
to a temperature of 650° C. (1200° F.) and the 
can is pushed into the heating chamber. The 
GeO, is reduced at this temperature by con- 
tact with a continuously passing flow of dry 
hydrogen. It takes about 2% hr. to reduce 
a charge of about 70 g. of GeO. 

During the next half hour the tempera- 
ture is raised to 1050°C. (1925° F.) to com- 
plete the reduction. 
liquid. 


The germanium is now 
The boat is then pushed from the 
heating chamber and quickly cooled in the 
water-jacketed exit chamber. Reduction by 
this method results in a 48-g. germanium 
melt from 72 g. of germanium dioxide. 
After the germanium melts are removed 
from the can, they are ready for progressive 
crystallization. The essential feature of this 
process is a specially designed electric fur- 
nace which melts the metal under helium or 
argon atmosphere, and by cooling at a defi- 


Fig. 8 





Workman Removing Recrystallized 
Germanium Billet From Processing Furnace 


nite rate permits controlled directional cool- 
ing of the charge. The charge comprises a 
number of germanium melts. Figure 8 shows 
a workman removing the graphite boat con- 
taining a germanium billet from the progres- 
sive recrystallization furnace. 

Billets are checked for purity by meas- 
uring the Hall coefficient at five different 
locations. The Hall coefficient varies from 
high at the pure end to low at the impure 
end. Billets which do not meet minimum 
requirements may be purified for use in high 
back-voltage diodes by recrystallization. 

Germanium billets produced in this way 
vary in rectification characteristics depend- 
ing on the time of solidification. In discuss- 
ing such characteristics, billets have to be 
classified as “pure” germanium or “doped” 
germanium. The former is a billet having < 
high Hall coefficient, while the latter repre- 
sents a billet to which a definite amount of 
a specific impurity has been added, and has 
a low Hall coefficient. “Pure” germanium is 
the best material for high back-voltage rec- 
tifiers, while doped germanium is used in 
rectifiers designed to operate at frequencies 
above 100 megacycles. 

A satisfactory “pure” germanium billet 
consists entirely of n-type germanium, and 
has a low resistance at one end and high 
resistance at the other. The variation of re- 
sistance from end to end can be explained 

by considering that the 
first material to solidify 
and that having the low- 
est concentration of im- 
purities is at one end. As 
solidification progresses, 
the impurity concentra- 
tion increases until finally 
the greatest concentration 
is had at the other end, 





which solidifies last. This 
is quite analogous to the 
segregation of sulphur 
near the sinkhead of a 
steel ingot. 

Occasionally a billet 
is produced which has a 
p-type portion while the 
remainder is n-type. Not 
unusual is a billet which 
is p-type throughout. 
These variations occur 
although the same dioxide 
and processing are used 
during production. Here 





again an explanation can 
be found in the cooling 
cycle. Probably the cool- 
ing conditions are such 
that an excess of active 
acceptor carriers is pres- 
ent in the first material 
to solidify and the ma- 
terial is p-type. Due to 
differences in segregation 
rates, as freezing pro- 
gresses, the donor con- 
centration rapidly over- 
takes the active acceptor 
concentration, and an in- 
version to n-type germa- 
nium occurs. If not, the 
billet will be completely 
p-type germanium. 

Doping of Germanium 

The known donors for 
germanium are arsenic, 
antimony, phosphorus 
and bismuth. The pres- 
ence of any one of these in the germanium 
billet will affect its electrical characteristics. 
Even the purest GeO, obtainable will possess 
impurities which are passed on to the ger- 
manium billet. Should the impurity be ar- 
senic and in excess of about 0.001%, the 
high back-voltage characteristics of the billet 
are seriously impaired. Experiments have 
indicated, however, that a small residual 
amount of donor impurity is necessary for 
n-type rectification. 

If germanium diodes are to be used at 
frequencies above 100 megacycles, it is nec- 
essary to dope billets intentionally. If the 
degree of doping is correct the result is an 
extremely n-type billet. Diodes made from 
such an ingot will possess very low forward 
and back resistance and very good rectifi- 
cation efficiency. By proper adjustment of 
very minor amounts of donors and acceptors 
(plus correct subsequent processing) one can 
“tailor” a rectifier to fit desired electrical 
specifications. 

Among the methods used for doping are 
the direct addition of the particular impurity, 
such as arsenic, or the addition of small 
amounts of previously heavily doped germa- 
nium before the recrystallization cycle. 

At times it may be desired to add an 
“acceptor” rather than a “donor”. Such a 
case would arise if it were necessary to re- 
duce the strength of n-type material in a 
billet. Aluminum is commonly used for this. 


Heat Treatment — It is possible to modify 
reversibly the conductivity of germanium 
and also to convert germanium from n-type 
to p-type by heat treatment. This conversion 
occurs at temperatures above 550°C. (1025' 
F.) the more rapidly as the temperature is 
higher. For example, a billet of normal size, 
originally n-type, may be completely changed 
to p-type by heating 24 hr. at 800°C. (1475° 
F.) and air cooling. The more impure the 
germanium the higher is the temperature 
required to convert the material. The ther- 
mal conversion of germanium from n-type 
to p-type is reversible — that is to say, an 
n-type billet by virtue of heat treatment will 
revert to p-type by reheating at 500° C. (930' 
F.) for 24 hr., and may be reverted to n-type 
for 24 hr. 

Heat treatment theories are highly con- 
jectural at present. The balance between 
donor and acceptor impurities contained in 
a single crystal is undoubtedly influenced by 
subjecting it to various temperatures, but the 
mechanism responsible has not been defi- 
nitely established. 

Germanium metallurgy is still closer to 
an art than a science. 


by a second reheating at 500° C. 


Explanations are be- 
ing found for many of the properties of ger- 


manium, and at the same time more precise 


ways of varying its characteristics are com- 
ing to light. It is definitely established as 
a powerful tool in the electronics industry 
and its use will increase in the future. 6 
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Fig. 9— Germanium Rectifiers, Air-Cooled (in Hands) and Water-Cooled Type. 
stead of point-point contacts used for radio and radar, these use an effective contact 
area of 1 sq.cm., can rectify 1 kw. of power, and will pass several hundred amperes 


of current with only 0.75-volt drop of potential. (From General Electric Review) 
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By Harry W. McQuaid, Consultant, Cleveland 


N MY TIME I have engaged in many discus- 
| sions about what you get when you pay 
for “quality” in alloy steel and what governs 
the cost of attaining this mysterious thing. 
Many have been the heated arguments of 
what advantage, if any, the electric furnace 
has in producing quality steels as compared 
to the openhearth, and the acid versus the 
basic furnace, and of other details of mill 
practice. The entire subject is so large that 


it will be necessary to confine attention al 


Steel “Quality” — 
What It Is and 
How to Get It 


this time to an aspect I regard as most 
important furnace practice which will 
produce steel with dispersed particles ot 
manganese sulphide rather than thin Ceven 
submicrosecopic) films of iron sulphide. 
Many of our esteemed metallurgists 
firmly believe that the only way to achieve 
this mysterious thing called quality in steel 
is to take an hour or two more for the heat 
and to avoid any semblance of fast working. 
As a matter of fact, under certain conditions 
fast melting and finishing of a heat of steel 
may be what is most needed to produce 
quality of the highest order. I have seen 
3-hr., 40-ton heats of electric furnace S.A.E. 
52100 ball bearing steel which were of the 
very highest quality, while 7-hr. or 8-hr. 
heats were the reverse. In this case qual- 
ity was indicated by the microscopic clean- 
liness, type and distribution of inclusions, 
macro-etch test, and all the other tests for 
chemistry, hardenability, carbide type and 
dendritic formation. Surface soundness was 
unusually good also.) 
It is interesting in reading the literature 
*The first part of a talk given before Detroit @ 
Chapter’s “Old-Timers’ Night”, May 12, 1952, entitled 
“Economics of the Selection of Alloy Constructional 
Steels”. The concluding installment will appear in 
September. 
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concerning the melting of quality alloy steel 
to note the stress which is placed on action 
in the bath either incident to the ore re- 
duction of a high-carbon charge, or due to 
mechanical stirring. The stress on mechan- 
ical stirring has resulted in the development 
of electrical induction attachments to the 
are furnace which will cause continuous 
motion in the bath. Necessity for removing 
hydrogen is also emphasized because of its 
supposed connection with flaking and other 
troubles. I grant that hydrogen is a bad 
actor in solid steel and that its presence in 
the melting furnace should be minimized by 
charging only dry (or dried) solids, but ap- 
parently all that is needed to eliminate the 
adverse effect of hydrogen is action in the 
bath up to the time that the chemistry and 
temperature are right for tapping; when this 
is all accomplished the heat should be tapped 
without delay. 

Note that I have just said “when the 
temperature is right”. One of the most im- 
portant contributions to quality control in 
steel melting was the development of a good 
immersion pyrometer. When properly used, 
this controls temperatures far more exactly 
than any other method previously used. 
With a good immersion pyrometer the really 
advanced steel melter has found that 25° F 
is a large factor in mold life, inclusion count 
and etch test results. Without it, in my 
opinion, the control of quality is still very 
uncertain and hardly worthy of the name. 

Globular Sulphides — I think there would 
be small argument with the statement that 
the acme of quality has been steel from the 
small Swedish acid openhearth, using se- 
lected scrap and selected fuels, and deoxi- 
dized with manganese and silicon; very low 
sulphur and phosphorus were combined in 
steel which had unusual cleanliness and 
ductility and with little or no evidence of 
banding. This body of experience generally 
reinforces my beliefs that quality in alloy 
constructional steels is based on sulphide 
types and temperature control, more than 
any of the other factors in steelmaking. 

When sulphides are precipitated as rel- 
atively large globules, far apart, as in steels 
deoxidized with manganese and silicon, they 
have the minimum effect for a given quality 
of inclusions. The combination of iron, 
manganese, oxygen and sulphur to give this 
type of sulphide requires a certain minimum 
percentage of iron oxide in the molten steel 
bath, and also more than a minimum ratio 





of manganese to sulphur. Under such con- 
ditions the sulphides exist as a combination 
of iron sulphide, manganese oxide, and 
manganese sulphide. 

This very important basic fact seems 
to have been overlooked in published dis- 
cussions. With enough iron oxide and man- 
ganese in the molten steel to form the 
iron-manganese-oxide-sulphide inclusions 
(which separate as large globules, Fig. 1) 
the sulphur content can be as high as 0.30% 
without causing hot shortness, bad surface 
or difficulties in heat treatment. However, 
when aluminum or some other strong deoxi- 
dizer is used in an amount which will reduce 
the iron oxide in the bath to below the mini- 
mum level, some of the sulphides form as 
free iron sulphide and precipitate as part of 
a eutectic in which they constitute a nearly 
continuous chain or film network around the 
primary grains, Fig. 2. This has a very 
harmful effect on ductility, both in the hot 
rolled and heat treated product. In rolling 
it is elongated in the direction of hot work- 
ing and causes a banded structure; it has 
little effect on the longitudinal properties but 
a very important adverse effect on the trans- 
verse properties. Its effect is also noticeable 
in the as-cast condition. 

As hinted above, there is apparently a 
combination of manganese oxide, manganese 
sulphide and iron sulphide which in the 
right proportions forms an insoluble com- 


Fig. 1 Globular Type of Inclusions 
of Iron-Manganese Sulphide. 500 


Fig. 2 Iron-Manganese Sulphide In- 
clusions of Boundary-Film Type. 500 x 


Avoid Film-Type Sulphides 


pound in the steel existing as relatively large 
globules which are far apart. It should be 
the objective of the steelmaker to have all 
the sulphur in a given heat of quality steel 
in a compound such as this and to avoid the 
formation of intergranular film-type  sul- 
phides. This would usually mean a 
manganese-silicon killed steel with a high 
enough manganese-sulphur ratio to insure 
the proper proportion of manganese sul- 
phide, and enough iron oxide in the bath at 
tap to insure the proper proportion of man- 
ganese oxide in the insoluble compound. 
Over-oxidation, with excess of iron oxide, 
means too much manganese oxide, too little 
manganese sulphide, and too much iron 
sulphide; under-oxidation with strong deox- 
idizers like aluminum apparently results in 
too little manganese oxide in the compound 
and too much iron sulphide. In either case 
the film type of sulphide will be formed and 
the steel will not be of good quality unless 
the sulphur is very low. 

It seems to me that a quantitative de- 
termination of the relationships between 
manganese and iron oxides and sulphides at 
steelmaking and at solidification tempera- 
tures would be the very best guide to proc- 
Sulphide 
types and methods of distribution are of 


tice for “quality” steelmakers. 
importance to heat treatment as well as to 
transverse physical properties in rolled or 
forged sections. A whole evening could be 
spent in discussing the effect of the funda- 
mental sulphide type on the solubility of iron 
carbide in gamma iron and the first forma- 
tion of ferrite in as-quenched martensitic 
structures, and its part in causing low trans- 
verse impact values in heat treated parts 
However, this Detroit group would be more 
interested, I believe, in pursuing the prob- 
lem of steelmaking practice for quality steel, 
especially steels for carburized parts. 
“Normality” Versus “Quality” In the 
plain carbon grades of machine steels, it has 
been known for years that restricted or con- 
trolled deoxidation practice was necessary 
to produce quality carburizing steels, since 
the sulphide type in this grade of steel is 
indicated very clearly by what is known as 
the “normality”. In the alloy type of steels 
the fight is between the use of aluminum 
to produce fine grain) and the presence of 
sulphur as free iron sulphide (which causes 
“abnormality” and low transverse ductility) 
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One answer is to produce steels with very 
low sulphur with the usual manganese. In 
such steels aluminum deoxidation has a 
minimum effect on the formation of a film 
type of intergranular sulphide inclusion. 

If this is the method used by the steel- 
maker for the best quality, the sulphur 
should be below 0.010% and the manganese 
above 0.50% if he uses aluminum to meet 
As the 


sulphur increases above 0.010%, the manga- 


the specifications for fine grain. 


nese should be increased to correspond. It 
was for this reason that when the S.A.E. 
4340 (1.75% Ni, 0.80% Cr, 0.25% 
developed from the old nickel-chromium 
3240, the manganese was increased from 
0.30 to 0.60% to the present 0.60 to 0.80% 
range. (One of the defects of the early 
nickel steel analyses was that the manga- 
nese was too low for the higher sulphur in 
the usual openhearth alloy heat.) Manga- 
nese by itself is not the only answer, but it 
is most helpful in improving the transverse 
properties of aluminum-killed alloy steel of 
standard sulphur content. In an aluminum- 
killed fine-grained steel made to the 0.015% 
max. sulphur specification, it is very benefi- 
cial to have the manganese above 0.50% ; in 
aluminum-killed steel with sulphur close to 
0.040%, manganese should be close to 1.00%. 

Now if you agree that “high-quality” 
constructional steels need either very low 


Mo) was 


sulphur or some deoxidizer less powerful 
than aluminum, it follows that preferred 
steelmaking practice starts with a charge 
low in sulphur, and may end with an addi- 
tion of vanadium for grain size control. De- 
oxidation based on vanadium, manganese 
and silicon combinations does not deoxidize 
the bath to the point where the eutectic film 
type of sulphide inclusion is formed. The 
use of vanadium for grain size control is 
more expensive than aluminum and this ex- 
tra cost may not be warranted, depending on 
how important the “quality” is in the proc- 
essing and performance of the part to be 
made from the steel. In deciding on the qual- 
ity specification the metallurgist should make 
sure that he is not buying something he can- 
not use. If the product will perform satis- 
factorily after it is processed in the usual 
manner it is really not very sensible to 
spend money for extra clean steel, extra 
sound steel, or steel with anything more than 
the minimum analysis of alloying elements. 
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These considerations will be expounded at 
some length in the second part of this talk. 
I will only pause long enough here to point 
out that while the use of aluminum is de- 
sirable to meet certain specifications for fine 
grain size, in the presence of the usual sul- 
phur content it affects adversely the tool life 
and surface, and causes banding and lower 
transverse properties. If the decrease in 
distortion and better-looking fractures war- 
rant its use, then there should be little time 
or money spent to meet severe cleanliness 
and other so-called quality tests. I repeat 

the object is to get the steel which, in the 
finished part, represents good enough per- 
formance for the least cost. 

Low-sulphur steel is not difficult to 
make if we have a sulphur-free charge, or 
can work the heat in a basic electric furnace. 
However, it is especially difficult to make in 
the basic openhearth because the hot metal 
or cold pig used in the charge usually con- 
tains considerable sulphur. Elimination of 
sulphur in the basic electric is relatively 
simple but does involve some delay in work- 
ing the heat and hence increases the expense. 
In the acid openhearth or electric the neces- 
sary low sulphur can only be obtained by a 
special low-sulphur charge — low-sulphur 
iron only obtainable in limited quantities at 
an increased cost. 

There has been much work done on the 
removal of sulphur from hot metal in the 
ladle, as well as from cupola iron in the la- 
dle, by treatment with sodium and calcium 
(strongly basic) compounds. This has usu- 
ally been done by injection or mechanically 
stirring the compounds into the molten 
metal in the ladle. It is believed that even- 
tually the combination in the electric fur- 
nace of induction stirring with the injection 
of finely dispersed, strongly basic compounds 
such as calcium carbide will result in the 
elimination of sulphur to almost any desired 
degree. Apparently the closer we can ap- 
proach to free, well-dispersed calcium or 
sodium in the molten metal, the faster the 
sulphur can be removed from either the la- 
dle or the electric furnace. 


ADVANTAGES OF ELECTRIC MELTING 


Under normal conditions the most eco- 
nomical way of producing low-sulphur alloy 
heats (and hence heats of superior quality) 
is in the modern basic electric are furnace. 
The whole steelmaking picture has changed 





during the past ten years, and we find that 
the greatly increased scrap, freight, labor 
and fuel costs have resulted in a very 
marked increase in the raw material and 
melting costs of openhearth steel, especially 
in the so-called “cold metal alloy steel shop”. 
The modern top-charged high-powered elec- 
tric furnace (while it is subject to the same 
scrap costs) has enjoyed a rather constant 
fuel or power rate, and the tons per furnace- 
hour have increased markedly. This in- 
crease in production is especially great in 
the production of alloy or even carbon steel 
in competition with the openhearth.* 

Where the top-charged electric furnace 
is adequately powered and the production 
incentive is high enough, the modern large 
electric furnace can hold its own in compe- 
tition with the openhearth on practically 
any grade of steel. This is being demon- 
strated every day on such products as 
barbed wire, nails, cotton ties, reinforcing 
rod and other carbon steel products. It is 
equally true on openhearth (single slag) 
types of alloy steel where the electric fur- 
nace is a better melting medium than the 
openhearth because of its more sensitive 
temperature control, the higher lime-silica 
ratio in the slags, better alioy and iron re- 
covery from the scrap, and much higher 
tonnage from equipment that represents a 
very much lower investment. 

It is my firm conviction that the high- 
powered, modern, top-charged electric fur- 
nace will eventually replace the openhearth 
in the making of all grades of alloy and 
special carbon steels, not so much because 
of the improvement and uniformity of prod- 
uct as because of the lower production cost 
and greatly reduced investment required. 

The nonintegrated basic or acid open- 
hearth plant is placed in an almost hopeless 
economic position because of its dependence 
on cold pig iron and special scrap. The high 
cost of fuel, pig iron and scrap and the low 
production in tons per hour restricts the 
competitive operation of the all-cold-charge 
openhearth to the most special geographic 
conditions or for a very special product. 

In the integrated plant the openhearth 
shop is part of a combination of ore pro- 
duction, coke-making and blast furnace 
facilities which require many times the in- 
vestment of the electric are furnace plant. 
Due to tonnage requirements and scrap lim- 
itations, the fully integrated steel plant is a 
necessity in the United States, and the elec- 


Electric Melting for Low Sulphur 


tric furnace working on cold scrap is neces- 
sarily limited in its tonnage possibilities. 
This does not mean that the electric furnace 
will not replace the openhearth as a method 
for processing hot metal plus scrap. In fact, 
this is a distinct possibility, especially if the 
labor unions get their overtime wishes for 
Saturday and Sunday operation and thus 
force a five-day week in the melt shop. 

Just because a steel plant has electric 
arc melting furnaces is no assurance that 
they compete favorably with openhearths. 
Many of the largest electric furnaces in- 
stalled in the past ten years were obsolete 
when they were installed. This is especially 
true in the larger mills that insisted on fur- 
naces machine-charged through side doors 
and of relatively low power. To compete, 
the electric furnace must be top-charged, 
have rotary controls, high voltage and power 
input and an operating crew with a high 
tonnage incentive and plenty of experience. 
With this combination, as we find it in the 
plants of many of the smaller producers, the 
electric furnace stands out as both a high- 
quality producer and an economical pro- 
ducer of alloy steel. 

Thus we have in the modern, up-to-date 
electric melting department, where produc- 
tion pressure is high, a constant tendency 
toward a stable and perhaps a lower cost of 
production. As long as the present stability 
of power and electrode cost is maintained 
and an intelligent effort is always made to 
produce the necessary quality required at 
the very maximum tons per average hour, 
the large, properly designed and powered 
electric furnace can convert metal into sat- 
isfactory ingots in competition with any 
modern openhearth. 

This means, of course, that the electric 
furnace melter must produce finished steel 
in the ladle of a quality good enough to com- 
pare more than favorably with the competi- 
tive openhearth. This requires the fastest 
single-slag practice in combination with ac- 
curate temperatures in the bath and the re- 
quired deoxidation (and reduction) control. 
The primary function of the second slag is 
to reduce sulphur to some desired low limit 
and to control exactly the degree of deoxida- 


*Eprtor’s Foornore — Mr. McQuaid discussed the 
relative costs of electric and openhearth steels at the 
American Iron and Steel Engineers’ annual meeting last 
fall. See p. 120 for an abstract of this paper. 
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The Charge Material 


tion of the steel as it goes 
into the ladle; 
quently, when a charge 
material can be obtained 
which 


conse- 


automatically 
melts down with the sul- 
phur well below the de- 
sired final limits, it is not 
necessary to slag off elec- 
tric furnace heats and put 
on the bath a second, very 
high-lime slag low in iron 
oxide. That this is true 
is demonstrated continu- 
ally by steel made in the 
acid openhearth in Swe- 
den, at Roebling’s in 
Trenton, N. J., and other 
special melt 
well-made 
Swedish acid openhearth, 
special-quality carbon 
toolsteels, bearing steels, 


product 
shops. The 


and spring steels are full 
evidence that with a high 


enough grade of charge 


the openhearth can pro- 
duce quality equal to the 
very best required. My 


own personal experience 
would indicate that sin- 
gle slag or special “white” 
slag practice in a_ basic 
electric furnace will pro- 
duce quality superior to 
that of any other method 
of steelmaking. 

This sums up to the 
fact that, with 


charge material that is 


proper 


Harry W. McQvuaip 


His selection to talk at the Detroit 
Chapter’s “Old-Timers’ Night” was 
particularly appropriate. Member of 
the Chapter for almost 30 years, at 
one time its chairman, he has been 
a heat treating foreman, an electric 
furnace melter, for years a steel-mill 
metallurgist, a metallurgist in the 
plant of a large automotive parts pro- 
ducer, and an active member of the 
Steel Division of the War Production 
Board during World War II. In these 
capacities he has visited nearly ev- 
ery major steel processing plant in 
this country and Canada and has 
become familiar with the process of 
converting ore to finished part 
production, processing, machining, 
heat treating, finishing and perform- 
ance. This includes, especially in the 
sales and service fields, many details 
not found in textbooks nor discussed 
(openly) in technical meetings. 


black from natural gas. 
The pure hydrogen re- 
leased in this process is 
excellent for the econom- 
ical reduction of magne- 
tite or other high-grade 
iron ore concentrates. 
Hydrogen reduces bri- 
quetted iron oxide at only 
1100° F. to iron in a form 
which is simple indeed to 
charge for melting into a 
steel product of a quality 
hard to approach by any 
other method. With the 
present cost of magnetite 
concentrates and with the 
necessary natural gas 
available, the electric fur- 
nace charge material so 
produced will compare 
very favorably with any 
other conventional source 
of a ferrous charge. 
Don't 
changes to hit customers 


expect these 
in Detroit overnight but 
they are being considered 
very carefully by at least 
one of the more forward- 
looking alloy steel pro- 
ducers. Developments 
move much more slowly 
in the steel industry than 
they do in the automotive 
industry, with its con- 
stant pressure for prod- 
Part of this 


slowness to develop as an 


uct change. 


industry is due to the 
high cost of any new 


equipment involved and 


not unduly expensive, the best quality pos- 
sible in steel can be produced with an elec- 
tric furnace melting practice at a maximum 
rate and low cost. 


DIRECT REDUCED IRON AS CHARGE MATERIAL 


You might say that low-sulphur charge 
material (iron or serap) is expensive and 
probably getting more so, and on this rock 
the entire argument will split. It is my 
opinion that much of this desirable raw ma- 
terial of the future will be produced as a 


byproduct of the manufacture of carbon 
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the difficulty in providing for obsolescence in 
the present tax laws. 

high 
demand such as the present, every piece of 


Furthermore, during periods of 


equipment in the steel industry, no matter 
how costly to operate, is going strong. Even 
hand mills built 50 years ago are rolling sheet 
and have paid for themselves a second time 
in the profits made in 1950 and 1951. Some 
of our largest steel producers are operating 
bar and rod mills which were also installed 
50 years ago. On the other hand, some 
really modern, high-tonnage mills have been 
Continued on p. 164) 





By C. R. Austin, Assistant to President, Meehanite Metal Corp., New Rochelle, W. Y. 


FPXECHNICAL literature available on the 

S-curve characteristics of plain carbon 
and alloy steels has been accumulating in 
considerable quantity during the past two 
decades, due to the recognition of the impor- 
tance of a knowledge of these facts to metals 
engineers. There are relatively few instances 
where modern steels can offer full economic 
value unless they have been subjected to 
some form of heat treatment. 

The importance of heat treatment in de- 
veloping superior properties in high- 
tensile iron castings is also being 
generally accepted. It assures an im- 
provement in tensile strength, but 
particularly in yield strength and 
toughness, as well as increases hard- 
ness against wear and general surface 
breakdown where 
high compression stresses prevail. 

A knowledge of the S-curve char- 
acteristics of these irons permits a ra- 


under conditions 


tionalization of heat treat procedures 

in stress-relief annealing, hardening by the 
conventional quench-and-draw or by mar- 
tempering, and interrupted quench treat- 
ments in which both temperature of the 
quenching bath and time of holding play a 
very important role. The successful applica- 
tion and utilization of S-curve data for iron 
castings is more involved than similar data 
for steels for the following reasons: 

1. The entire structure of a steel reacts 
to structural control and modification by 
heat treatment. 

2. Only the matrix structures of iron 
castings react to these treatments. There is 
essentially no change in the graphite struc- 
ture or in the effect of the graphite structure 
on the physical properties. 


RATIONALE OF TREATMENT 


When a steel is heated above the thermal 
critical range, the entire structure is changed 
to a simple solid solution (austenite). On 
similarly heating an iron casting, the matrix 
structure alone is changed to austenite; how- 
ever, the amount, shape, size and distribution 
of the graphite are essentially fixed as soon 
as the casting has solidified in the mold. 
Thus, an iron casting exhibiting a poor or 
uncontrolled graphitic structure has inferior 
properties in the cast condition, and little 
can be done by any form of heat treatment 


to improve these properties appreciably. The 
initial low strength and impact properties of 
such irons persist after any heat treatment. 
Accordingly, it is sound economy to heat 
treat only those iron castings wherein assur- 
ance can be had that the graphite character- 
istics are controlled to promote definite engi- 
neering specifications in the cast condition. 

For this reason it should be clear why 
the data submitted in this paper relate spe- 
cifically to castings manufactured by the 


Isothermal Heat Treatment 


of Meehanite Metal 


“Meehanite” method, which involves a two- 
step process. First, the charge to be melted 
is accurately computed to a predetermined 
liquid composition; then the melt is sub- 
jected to a suitable treatment to produce a 
correct constitution (microstructure) in re- 
lation to the casting section to be poured. 
Such procedures have been found to result 
in a high degree of uniformity throughout 
the section, which meets the specifications 
irrespective of casting dimensions. 

To establish the S-curve of such an en- 
gineering iron we determined the beginning 
and end of isothermal transformation of a 
type “GA Meehanite” (50,000-psi. 
minimum tensile strength, as cast) and the 


casting 


effect of varying the austenitization tempera- 
ture on the rate of isothermal transformation. 
Then we studied the effect of selected iso- 
thermal treatments on the tensile properties. 

The metal investigated was cast in the 
form of 1.2-in. arbitration bars. The chemi- 
cal analysis was 3.10% carbon, 148° silicon 
and 0.99° manganese. The principal physi- 
cal properties, as 
strength, 52,000 psi.; transverse strength, 
4000 Ib.; transverse deflection, 0.330. in.; 
and Brinell hardness, 235. 


cast, were: Tensile 


To study the effect of prior austenitizing 
temperature, holding temperatures of 1560 
and 1785° F. were selected. The rates of 
isothermal decomposition were determined 
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with a dilatometer at various sub- 
critical temperatures ranging from 
600 to 1040° F., and supplementary 
data on time for start and finish of 
isothermal transformation were de- 
termined metallographically. 

From the results of this study, 
selected heat 


Dilation, a OOO! In 
SS 


D 


treatments were 
ommended for the investigation on 
the effects of interrupted quenching 
treatments in terms of both the Bri- 
nell hardness and the tensile strength 
of the heat treated irons. 


rec- 


Jominy end-quench data ob- 
tained after austenitizing at 1560 and 
1785° F. show the effect of maximum tem- 
perature of heating on the hardenability 


characteristics of this type of iron. 
EQUIPMENT AND PROCEDURE 


thick) 
austenitized in a tube furnace with purified 
nitrogen atmosphere. The specimens were 
then quickly placed in a dilatometer and 
lowered into a lead bath held at the desired 
isothermal transformation temperature. 
Small metallographic specimens were 
similarly quenched into the molten lead bath, 


Small specimens (0.04 in. were 


S-Curves of GA Meehanite (3.10% C, 0.90% Combined 
and 1560° F. 


Si, 0.99% Mn) Austenitized at 1785 


Austenitized or /560°F 











Fig. 1 
and End of Transformation of “GA Meehanite”, 
Austenitized at 1560° F., 
thermally at Various Subcritical Temperatures. 
Note the much more sluggish transformation 
when austenitization temperature is raised 


50 100 500 1000 


Time, Sec. 
Dilatation Curves Showing Beginning 


and Transformed Iso- 


held for the specified time, withdrawn and 
quickly quenched in water. Specimens re- 
mained for various times at each of the con- 
stant treatment temperatures. Metallographic 
examination provided an index of the prog- 
ress of transformation from beginning to end. 
Any austenite remaining in the hot sample 
transformed to martensite on water quench- 
ing. Good agreement was obtained between 
the indices of beginning and end of trans- 
formation as obtained by dilatometer and the 
microscope. 

Results are most conveniently reported 
in the form of curves. Figure 1 shows the 
type of reaction curves obtained from 
dilatometric or length-change test 
pieces isothermally transformed at 
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the temperatures indicated on each 
It may be noted that some 
considerable period 


curve. 
persists before 

(This 
Raising 
the austenitization temperature ma- 


austenite starts to transform. 
was true of all the curves.) 


terially increases the incubation pe- 
riod of these irons, as is shown by 
the different the trans- 
formation-time curves for 660° F., 
one after austenitization at 1560° F. 
(full line) and one after austenitiza- 
tion at 1785° F. (dotted line). 
Several curves for progress of 


location of 


isothermal transformation at various 
temperatures after austenitization at 
1560° F. are shown in Fig. 1. The 
S-curve can be immediately derived 
from these. Two rudimentary 
S-curves are reproduced after the 
prior austenitization at 1560 and 
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1785° F. (Fig. 2). Comparison of 


these S-curves demonstrates the 





marked increase in stability of the austenite 
resulting from 
temperature. 


raising the austenitization 


The effect of austenitization temperature 
on austenite stability and its relation to aus- 
tenite grain size is well recognized in steel 
technology, but little information is available 
on austenite grain size in irons because of 
the difficulty in defining it in these materials. 


COMPARISON WITH SPRING STEELS 


It is of particular interest, however, to 
compare our results on type GA Meehanite 
with those available in the literature on high- 
silicon steels. The chemical analysis most 
closely approximating that of our type GA 
metal is A.LS.I. 9261 with 0.62% C, 2.00% Si 
and 0.95% Mn as compared with 0.90% (ap- 
proximate) combined carbon, 1.48% Si and 
0.995% Mn for the Meehanite casting. The 
S-curve for the steel, as given on p. 87 of 
U. S. Steel Co.’s “Atlas of Isothermal Trans- 
formation Diagrams”, 1951 Edition, is repro- 
duced in Fig. 3. This steel was austenitized 
at 1600° F. to a grain size of 6 to 7. 

When comparing Fig. 2 with Fig. 3 it 
may be noted that: 

1. The pearlite transformation takes 
place between 1000 and 1300° F. in the cast 
metal, about the same as in the spring steel, 
although the “nose” 
slightly shorter time. 

2. Transformation to °C. - 


of the curve is at a 


Similarity With Spring Steel 


4. This temperature range also is the 
locus of an anomaly in the diagram (Fig. 3) 
for A.L.S.1. 9261, as shown by the hatched 
area and the dotted line which poorly de- 
fines the austenite-plus-ferrite region from 
the conditions where carbide is an additional 
constituent. (Comparisons of the S-curves of 
the steel and the iron should not lead to 
many definite conclusions, since the steel 
contains a small amount of chromium added 
to prevent graphitization of the carbide, and 
the matrix of the iron contains approxi- 
mately eutectoid carbon. However, there is 
undoubtedly a close family resemblance be- 
tween Fig. 2 and 3.) 

Jominy Hardenability 
ticipated, the difference in the S-curve char- 
acteristics with increase in austenitization 


As may be an- 


temperature is reflected in Jominy harden- 
ability (Fig. 4). 
with higher quenching temperature is un- 
doubtedly associated with retained austenite. 

Microstructure — Figures 5A and 5B 
illustrate the microstructural characteristics 
of metal transformed at 840 and 660° F., re- 
spectively. Note the finer acicular structure 
obtained at 660° F. 

Effect of Isothermal Treatment on Hard- 
ness and Strength--To study mechanical 
properties of this iron after isothermal treat- 


Lower surface hardness 





the acicular or interrupted 
quench structure occurs (in 800 
the iron) only within the 
temperature range between 
600 to about 900° F. 

3. Between 900 and 
1000° F. the austenite in the 
cast metal is so stable that 
long holding fails to trans- 
form the austenite. 


S 


Accord- 
ingly, these irons transform 
completely to martensite on 
air cooling after removal 
from a salt bath held be- 
tween 900 and 1000° F. 


Temperature 
8 


§ 


Fig. 3 S-Curve (Isothermal 
Transformation Diagram) of 
A.LS.1. 9261 Spring Steel (0.62% 
C, 2.00% Si, 0.95% Mn, 0.15% Cr) 
Austenitized at 1600°F. Hardness 
noted on right edge represents 








samples completely transformed at 
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the temperature noted. A= Aus- 
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85,000-Psi. Iron 


ment, tensile bars were austenitized 
at 1560° F. 


was selected because of 


The lower temperature 
the shorter 
holding times necessary for complete 
transformation. 

The tensile test bars were pre- 
1.2-in. arbitration 


C-Scale Hardness 


pared from the 
bars, and were machined off center. 
After 


dimensions were obtained by grind- 


final heat treatment finished 


ing. Brinell hardness was measured 
on a transverse cut after fracture in 
the tensile machine. A reduced sec- 

tion was ground to 3‘e-in. radius in the cen- 
ter of a long. The 
about 2 in. 


14-in. round bar, 5 in. 


reduced (ground) section was 
long and the diameter at its center (neck) 
was 0.200 + 0.001 in. 

All tests were conducted in duplicate 
and the results, along with details of heat 
treatment, are given in Table I. 

Data for tensile strength show that good 
agreement was obtained between duplicate 
tests. Where one of the test results is low it 


ean be reasonably assumed that the higher 








Quenching Temperature 
785° F 








8 ‘fe © a Gt 


Sixteenths From Quenched End 


Fig. 4 Quenching GA Meehanite From 
Too High a Temperature Retains Enough 
Austenite to Affect Surface Hardness 


value provides the truer index of the partic- 
ular heat treatment. The use of arbitration 
bars for preparation of tensile test speci- 
mens, and the fact that they were machined 
down to a gage section of 0.2 in., naturally 
magnifies the effect of any minor or 
interdendritic shrinks. 


local 
The simple arbitra- 
tion test bar is not fed by a riser, as is man- 
datory in all castings of this type which are 
manufactured for the consumer industry. 
It must be emphasized that the prime 
purpose of the tests was to define the rela- 


difference of the effects of the 
treatments on tensile 


strength and Brinell hardness of GA 


tive 


Table I— Strength and Hardness of Heat Treated Samples various heat 





BRINELL 
HARDNESS 


TENSILE STRENGTH 
Pst. 


AUSTENITIZED AT 1580° F. 
AND QUENCHED 


Meehanite castings without introduc- 
ing any mass effect. 


5 min. at 1000° F, 960 

10 min. at 900° F. 57,180 

30 min. at 800° F. 15,450 

1 hr. at 700° F. 76,200 

2 hr. at 650° F. 86,970 

4 hr. at 600° F. 86,250 

In oil (Gulf “Super-Quench”) 

then in liquid nitrogen 63,920 


68,080 
59,010 
65,200 
67,040 295 
86,230 340 
81,500 375 


295 
265 


265 


GENERAL COMMENTS 


It has been established by these 
experiments that an increase in aus- 
tenitization temperature increases the 
stability of the austenite, and this ob- 


57,740 600 











servation has been confirmed by the 
Jominy end-quench test (Fig. 4). 

The Rockwell values of C-50 to 55 
reported on this curve are equivalent 
to Brinell 500 to 550. 
file-hard and comparable to the values 
obtained with fully hardened toolsteels. 
At lower 


Fig. 5A (Left) Acicular Structure Resulting 
From Complete Transformation at 840° F. Fig. 
5B (right) Somewhat finer needles and harder 
structure from transformation at 660° F. 500 


Such material is 


transformation 
temperature levels the 
heat treated Meehanite castings is 
comparable with that of the 9261 
spring steel similarly heat treated. 


isothermal 
hardness of 


Maximum tensile strength of over 
85,000 psi. was obtained from inter- 
rupted quench within the temperature 
range 600 to 850° F. 
were obtained at approximately 350 
Brinell hardness. 8S 


These values 
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High-Chromium, High-Carbon Iron 


.. . the Iron That Hardens as it Wears 


In many applications involving extreme 
abrasion, ordinary work-hardening alloys are 
not suitable. This is because most of these 
alloys require a definite pounding action 
for a martensite transformation, and the 
scouring action of an abrasive is not sufh 
cient for development of high wear resis 
tance. For this reason, high-chromium, 
high-carbon irons were developed — irons 
‘hat wear-harden. 


Chromium Content of Irons Ranges 
from 24 to 30 Per Cent 


These irons are made in the electric 
furnace and have the following composi 


tion range: 


Chromium 26 to 28 per cent 


Carbon 2.60 to 2.80 per cent 
Manganese 
Silicon 


Sulphur 


0.50 to 1.25 per cent 


0.25 to 0.75 per cent 
max. 0.05 per cent 

Phosphorus 

Nickel 


Iron balance 


max. 0.05 per cent 


minimum 


lrons of this composition are readily cast 


able by steel casting techniques 


Development of Greater Wear 
Resistance by Heat Treatment 


Structurally, these irons consist of pri 
mary iron-chromium carbides in a matrix of 
iron-chromium solid solution and secondary 
iron-chromium carbides. They are hard in 
500 to 550 Brinell 


but when they are given an austenitization 


the as-cast condition 


heat-treatment they develop much higher 
hardness (about 600 Brinell), and also have 
greatly improved wear resistance. Austeni 
tization consists of heating these irons to a 
temperature of about 2012 deg. F. for an 
hour, then allowing them to cool in air 
This heat-treatment promotes the formation 
of very unstable austenite—austenite that 
will transform to a harder martensitic end- 
product even under rubbing or mild impinge 
ment action. Austenitization has been 


found to be far more effective in increasing 


wear resistance than the promotion of un- 
stable austenite by the addition of ferrite- 
forming alloying elements. 

High-chromium, high-carbon irons can 
also be annealed to sufficiently low-hardness 
values for grinding or simple machining. 
Hardnesses as low as 350 to 450 Brinell can 
be obtained by heating the castings to tem 
peratures of 1400 to 1450 deg. F. for 12 
to 24 hours, then allowing them to cool 
in air. 


lrons Have Wear Resistance Many 
Times That of Other Alloys 


Austenitized high-chromium irons have 
been known to last as much as 21 times 
longer than other wear-resistant alloys in 
applications involving extreme frictional 
abrasion. These applications include sand 
blast nozzles and liners, pantograph con 
tact shoes, grinding disks, pulleys, chute 
line r pl ites dredge pump liners and rolle Ts 
for crushing various hard materials. 

In a recent test, high-chromium iron was 
compared to special wear-resistant steel cast 
ings as the material for hammers in a 


mac hine that was used toc rush abrasiv e ma 


Fig. 1. 
amount of abrasive material in a ham 


mer mill, the badly worn steel cast 


After crushing the same 


ing (left) had a weight loss of 37 per 
cent w hile the high chromium tron 
casting (right) lost only 5.5 per cent. 


I ig y a I his < hrome-iron panto 
graph shoe had a service life of 
about 10 years. A tool steel that was 
used in similar service wore out in 
about 3 or 4 months; copper lasted 


about 24 hours 


terial. The 


found to have 


chrome-iron hammers 


almost times the 
resistance of the steel castings 

When thoroughly backed up with zinc, 
the iron also has enough shock resistance 
to be used effectively as crushing hammers 
and jaw plates for many severe rock- 
handling jobs 


Metallurgical Service Available 


For years, Ececrromet high-carbon fer 
rochrome has been used to make chromium 
additions to abrasion-resistant high-chro 
mium irons. If you should have any ques- 
tions about either the production or use of 
these irons, write to the nearest I LECTRO- 
MET office. Our metallurgists will be glad 


to give many valuable suggestions and 
recommendations on how to make or use 
this iron most effectively 
Write for a free copy of the ELecrnomet 
publication, “Abrasion-Resistant High-Chro 
— ' mium Iron.” This book 
let is a collection of 
some of the best avail 
able information on 
how to make and to 
use abrasion resistant 
iron castings most efh 
ciently 


The term “Electromet™ is a registered trade- 
mark of Union Carbide and Carbon Corporation. 
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Gilbert E. Doan 


Gitpert E. Doan @, who has 
been head of Lehigh University’s 
department of metallurgy = since 
1939, has been appointed manager 
of the metallurgical branch, re- 
search department, Koppers Co., 
Inc., Pittsburgh. In his new posi- 
tion, Dr. Doan will work closely 
with Koppers Metal Products Divi- 
sion, its engineering and construc- 
tion division and its Freyn Depart- 
ment (Chicago) which design and 
erect steel plants and their compo- 
nents. He graduated from Lehigh 
in 1919 and received his Ph.D. de- 
gree from the University of Berlin, 
Germany. Dr. Doan is author of a 
leading textbook “Principles of 
Physical Metallurgy” which is now 
in its third printing and more than 
a seore of his research papers 
have appeared in national periodi- 
cals. For the past 20 years he has 
at various special 
consultant for firms such as Gen- 
eral Electric, Westinghouse, Beth- 
lehem Steel and Union Carbide and 
Carbon. He was cited by President 
Hoover in 1931 for 
the discovery of 


times been a 


his work in 
radiography by 
gamma rays; awarded the Lincoln 
Gold Medal of the American Weld- 
ing Society for welding research; 
and has won the Bradley Stough- 
ton Award of the Lehigh Valley 
Chapter @. Last year Dr. Doan 
was chairman of the education 
group of conferees to the World 
Metallurgical Congress in Detroit. 
He is presently chairman of the 
@ National Nominating Committee. 
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Allison Butts 


Succeeding Dr. Doan 
of the department of metallurgy 
at Lehigh is Atuison Butts 6, 
professor of electrometallurgy. 
Prof. Butts came to Lehigh in 1916 
from the U. S. Metals Refinery Co. 
where he served as research chem- 
ist for three years. A graduate 
of Princeton University, he also 
holds a science degree from Mas- 
sachusetts Institute of Technology. 
Long active in technical societies, 
Prof. Butts has been vice-chair- 
man of the mineral technical di- 
vision of the American Society of 
Engineering Education and is a 
member of the Electrochemical 
Society and the Institute of Metals 
of Great Britain. He is co-author 
with Bradley Stoughton of a text 
entitled “Engineering Metallurgy”, 
and also wrote “Textbook of Met- 
allurgical Problems”. He served 
as associate editor of The Mineral 
Industry from 1916 to 1927. For 
many years he served as consult- 
ing editor on metallurgical terms 
for Webster's New International 
Dictionary and as an abstracter 
for Chemical Abstracts. He 
also contributed articles on cop- 
per and metallurgy for The 
Encyclopedia Britannica and the 
American Annual. At present 
Prof. Butts is editing material on 
copper in the American Chemical 
Society’s monograph series. 


as head 


has 


Sam B. Horwitz © has been 
named president of Midcontinent 
Tube Service, Inc., Chicago. 


B. A. Lindner @, formerly a 
representative of Fairchild Air- 
craft, Hagerstown, Md., at Willow 
Run, Mich., is now chief engineer 
at the Arlington, Texas, plant of 
General Motors Corp. 


Joseph V. Kielb @ has been 
appointed production manager of 
both Newark, N. J., plants of Ten- 
ney Engineering, Inc. He will be 
in charge of all test chamber pro- 
duction, plant personnel, produc- 
tion methods and coordination 
with engineering and sales. 


Gustav Laub @ has been elected 
a director of Vanadium Corp. of 
America. He has been associated 
with the company for the past 37 
years, beginning as secretary to the 
chairman of the board of the for- 
mer American Vanadium Company. 
When that company was purchased 
by the present Vanadium Corp. of 
America, Mr. Laub was assigned 
to take charge of the business af- 
fairs of a new division at Primos, 
Pa. In 1920 he took over the clos- 
ing of mining operations in the 
West due to the depression, and a 
year later transferred to the New 
York office as assistant secretary. 
Later he was assistant general 
manager of sales, and in 1930 was 
promoted to general 
sales. He became assistant vice- 
president in 1937, and vice-presi- 
dent in charge of sales in 1949, a 
position which he held at the time 
of his election to director. 


manager of 


F. H. Allison, Jr.. @ has been 
appointed to the newly created po- 
sition of assistant vice-president of 
Blaw-Knox Co., Pittsburgh, in 
charge of metallurgy and roll sales. 
Dr. Allison was formerly chief 
metallurgist at United Engineering 
and Foundry Co., Pittsburgh. 


John O. Paull @ has been ap- 
pointed branch industrial manager 
at Los Angeles for the industrial 
division of Minneapolis-Honey well 
Regulator Co. 


Emanuel Gordon © has joined 
the engineering department of 
Metal Hydrides, Inc., Beverly, 
Mass., where he will be in charge 
of special pilot plant operations. 


William J. Parsons © has been 
named vice-president in charge of 
the industrial division, Pacific Sci- 
entific Co., Los Angeles. “Bill” was 
secretary-treasurer of the Los An- 
geles Chapter @ for twelve years. 





Revere-Trained Copper 


HELPS TRANE contTrRo_7 HEAT! 
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Trane Type SDS Coil containing Kinetic 
Orifice Tubes, for heating use 


Trane projection-type Unit Heater 


Trane Kinetic Orifice Tube. Orifices eject 
steam in direction of condensate flow, 
materially increasing efficiency, getting 
more heat out of the steam. Specifications 
for this copper tube were developed 
mutually by Trane ond Revere. 


One of Revere’s customers is the 
famous Trane Company, which makes 
heating, cooling and air-conditioning 
equipment for home, industrial, 
marine and similar applications. 
Trane relies on copper for tubes, 
because of high heat conductivity, re- 
sistance to corrosion and easy work- 
ability. 

Like so many other Revere friends, 
Trane maintains close relations with 
the Technical Advisory Service, col- 
laborating with it in developing speci- 
fications, studying specific corrosive 
conditions, and other matters of 
mutual interest. 

For example, take the Kinetic Orifice 
Tube, a Trane design to overcome 
certain old handicaps found in the 


tube-within-a-tube steam distributing 
system. The Kinetic Orifice utilizes a 
jet action to accelerate the flow of con- 
densate by discharging the steam in 
the direction of condensate flow. To 
produce such orifices in a copper tube 
requires a combination of shearing 
and flaring, and at first it was thought 
that the temper required for these 
operations would be so soft as to make 
it dificult to maintain the required 
straightness. However, study by both 
organizations finally developed a tem- 
per both workable and strong, now 
proved by several years of use 

If you are not now collaborating 
with the Revere Technical Advisory 
Service, perhaps it would be to your 
advantage to do so. Call Revere. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Chicago and Clinton, 1/1; Detroit, Mich; 
Los Angeles and Riverside, Calif; New Bedford, Mass.; Rome, N. Y.— 
ales Offices in Principal Cities, Distributors Everywhere 


employs copper tubes for both high pres- 


sure ond low pressure work. 


SEE REVERE'S “MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY 


Coil for projection-type Unit Heater. The 
eosy bendability of copper tube is ao 
decided asset in forming the circular coils. 
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RFPD AUTOMATIC 
CENTERLESS BAR TURNERS 


FOR BARS 4" to 6’ DIAMETER 


> The unsurpassed production speeds of the RFPD Turner using 
carbide cutting tools--up to 12 ft. per minute— average from 3 to 4 
times that of conventional turners by actual comparison. 


P Material turned on this machine can be sold directly from the 
machine for “as turned” stock, put through the Medart two-roll 
rotary straightening, sizing and polishing machines for “turned 
ind polished” stock, or given one pass through a centerless grinder 
for “ground” stock. 


> The RFPD turning gives 100°; material recovery with sho 
easy-to-handle chips 


P Direct-drive cutterhead, through single V-belt drive, is a single 
compact unit designed for either brazed tip or mechanically held 
carbide tools 





P Controls provide fully automatic push-button operation through 
entire cycle, and supplementary manual operation for setup. Both 
speeds and feeds are infinitely variable 


Many other cost-reducing, time-saving exclusives 
are offered in the RFPD Centerless Bar Turner. 


Write For Wlustrated Brochure 
THE MEDART COMPAN 3535 De Kalb Street 


St. Lowis 18, Mo 
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Personals 


Stanley G. Kroto © has been 
appointed sales and engineering 
representative throughout Ohio for 
the Alloy Engineering & Casting 
Co., Champaign, Ill. 


H. M. Oshry @ has been named 
vice-president and director of the 
Crawfordsville (Ind.) Foundry Co. 


Harold Lee Maxwell ©, super- 
visor of mechanical engineering 
consultants, E. I. du Pont de Ne- 
mours & Co., Inc., Wilmington, 
Del., has been nominated to the 
presidency of American Society for 
Testing Materials for 1952-53. Dr. 
Maxwell is currently vice-president 
of A.S.T.M., a member of the fi- 
nance committee and chairman of 
the executive committee. Norman 
L. Mochel ©, manager of metal- 
lurgical engineering at Westing- 
house Electric Corp., Philadelphia, 
has been nominated to the vice- 
presidency. Mr. Mochel is at pres- 
ent a director of A.S.T.M. and a 
member of the ordnance advisory 
committee. George R. Gohn © and 
A. O. Schaefer @ have been nomi- 
nated to the board of directors. 
Mr. Gohn is supervisor of creep 
and fatigue laboratories, Bell Tele- 
phone Labs., New York, and has 
served actively on technical com- 
mittees of A.S.T.M. for many years. 
Mr. Schaefer, vice-president in 
charge of engineering and manu- 
facturing, Midvale Co., Nicetown, 
Philadelphia, is completing two 
terms as chairman of the A.S.T.M. 
Philadelphia district. He is a past 
chairman of the Philadelphia chap- 
ter of American Society for Metals 
and is currently a nominee for na- 
tional trustee. 


Gerald G. Hatch @ has been ap- 
pointed director of research and 
development at the Quebec Iron 
and Titanium Corp., Montreal, 
Canada. Dr. Hatch was formerly 
with the Armour Research Foun- 
dation of Illinois Institute of Tech- 
nology, Chicago. 


Pol Duwez © has been pro- 
moted to the rank of professor of 
mechanical engineering at Califor- 
nia Institute of Technology. 


Harold P. Yarian ©, formerly 
assistant chief metallurgist of 
Willys-Overland Motors, Inc., To- 
ledo, Ohio, has been appointed 
chief metallurgist of Wilson 
Foundry & Machine Co., Pontiac, 
Mich., a subsidiary of Willys- 
Overland Motors. 
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PHOTOGRAPHY HELPS A COSMOTRON KEEP PROTONS IN LINE 


A peak power of 21,000 KVA creates the magnetic 
field in the cosmotron now being tested at Brook- 
haven National Laboratory. Protons whirl through 
the field of a giant doughnut-shaped magnet, over 60 
feet in diameter. At every point of the protons’ path 
along the circular quadrants and at all times during 
the second while the magnetic field is rising to its top 
value, the configuration of this field must be held 
within certain limits, or the protons will collide with 
he walls and be lost. 

This monster magnet is built of laminations of 
steel sheets, 8 feet high, 12 in a 5.7-ton bundle, 288 
bundles in all. Each bundle had to be carefully matched 
to its neighbors to give the utmost overall uniformity 
of magnetic parameters. 

Photography provided a practical solution to the 


matching problem. The magnetic phenomena of each 


block were displayed on a cathode-ray oscillograph 
and photographed with a Kodak 35 camera 
(the shutter 
didn’t fail once), a complete set of photographs like 
those seen here of the characteristics of each block 
made it possible to determine the position of each one 
in the magnet ring, to insure the most satisfactory 
magnetic field. 


Five 
months and 8,000 oscillograms later 


Quantitative records—full of detail, quickly made, 
available for reference whenever needed 


tography's co 


are pho 
kinds of 
scientific and engineering jobs. Kodak makes a large 
variety of films and papers for them 


ribution in a great many 
Drop us a line, 
and we'll send you a complimentary copy of a new 
booklet that helps you make the best selection among 
them. Eastman Kodak Company, Industrial Photo 
graphic Division, Rochester 4, N. Y. 


PHOTORECORDING .. . an important function of photography 




















You can count on KEMP 
to solve any protective 


| AY AFTER DAY Kemp users 
throughout the metals field 
report: Kemp Atmosphere Gas Gen- 
erators maintain exact analysis of 
chemically clean atmosphere gas 
regardless of demand. . . eliminate 
the possibility of mixture fluctua 
tions at some critical phase of pro- 
cessing. These same users report big 
gas and maintenance savings with 
Kemp. Also Kemp Generators are 
fast-starting, easy-to-operate 
offer real savings in both time and 
money by reducing the costly w: = 
up period necessary for starting. You 


hi MP. 


OF BALTIMORE 
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Delivers exact 
same analysis 
inert gas 
regardless 

of demand 


can’t go wrong when you specify 
Kemp Atmosphere Gas Generators 


Set it... forget it! 


The Kemp Industrial Carburetor, 
standard equipment and the very 
heart of every Kemp installation 
assures you complete combustion . 
without tinkering . . . without waste 
Uses ordinary gas right from mains 
Every Kemp Design includes com 
plete up-to-the-minute fire checks 
and safety devices. Why not find out 
how Kemp can help you with your 
problems, today? 


GAS GENERATORS 


Write for Bulletin 1-10 for technical information 


THE C. M. KEMP MFG. CO. 
405 E. Oliver Street, Baltimore 2, Md. 





Personals 


E. M. Kline @ has been pro- 
moted to general manager of the 
Huntington, W. Va., works of The 
International Nickel Co., Ine. His 
former position was that of assist- 
ant general manager, a position to 
which G. K. Crosby © has been 
appointed. Mr. Kline has been with 
International Nickel at the Hun- 
tington works since 1923 when he 
began as assistant chief chemist. 
He was appointed chief chemist in 
1926 and works technical director 
in 1939, becoming assistant general 
manager in 1947. Mr. Crosby joined 
International Nickel in 1936 as 
a metallurgist and successively 
became combustion engineer, as- 
sistant to the general manager, su- 
perintendent of production and 
general superintendent. 


Jacques W. Lourie @ has been 
appointed director of foreign sales 
for Hydropress, Inc., New York. 
He is a mechanical engineer and 
has been a leading staff member of 
Hydropress and its Loewy Rolling 
Mill Division for over ten years. 


Kenneth L. Johnson @ has been 
named an assistant application en- 
gineer in Allis-Chalmers processing 
machinery department at Milwau- 
kee, upon completing the com- 
pany’s graduate training program 
Mr. Johnson joined Allis-Chalmers 
after receiving his metallurgical 
engineering degree from Michigan 
College of Mining & Technology 


Norman R. Gilino @, U.S. Army 
Ordnance Corps lieutenant, has 
been assigned to Redstone Arsenal, 
Huntsville, Ala., key Ordnance 
Corps rocket and guided missile 
installation, as a student in a 
guided missile course established 
there. 


Gordon J. LeBrasse @, formerly 
superintendent of the research lab- 
oratory, Federal-Mogul Corp., Ann 
Arbor, Mich., has been named act 
ing director of research 


David Rozet @ has joined Weld- 
wire Co., Philadelphia, as vice 
president and director of research. 
Previously he was employed for 
more than nine years by Arco 
Corp., Philadelphia. Since his 
graduation from the University of 
Brussels (Belgium) with a D.Sc. 
degree, Dr. Rozet has been active 
on both sides of the Atlantic in 
various phases of research on coat- 
ings of arc welding electrodes. 
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The steel industry NEEDS your scrap 
to help supply YOUR needs in STEEL 


(MF ROOT OUT THE SCRAP TODAY 
(MP ROUTE IT ON ITS way / 
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..- WITH 
HEVI DUTY 


SHAKER HEARTH 
FURNACE 


Master Jock Company 


SPEEDS PRODUCTION WITH THIS NEW FURNACE 


Heat treating of an 80 pound batch of small springs required 
two days when hardening in charcoal filled containers. 
This process was not only slow but also costly due to a high 

percentage of rejects. 


Now in a Hevi Duty Shaker Hearth Furnace, a similar batch 
is “bright” hardened in 75 minutes. Each spring receives 
uniform heat treatment without distortion thus cutting 
production costs. This furnace has been designed to solve your 

problem of heat treating small parts. 





eal - learn more about this modern production 
1ENV1ESBe fol 
=-_ts = ‘oo! and the way it can help you 
= Ce fet Poo ~Vw=t.! » 


| 
WRITE FOR BULLETIN HD-850. | 
| 
| 





HEVI DUTY ELECTRIC COMPANY 


——-_—~S«s« MILWAUKEE 1, WISCONSIN 
Heat Treating Furnaces... Electric Exclusively | 
Dry Type Transformers Constant Current Regulators | 
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Economics of the Small 
Independent Steel Plant* 


DMITTING that large modern open- 

hearth (including advanced con- 
trol equipment and getting 60% of 
its charge as molten pig iron) in a 
completely integrated steel plant is 
“the most economical method of pro- 
ducing carbon steel known today”, 
Mr. McQuaid argues the thesis that 
modern are furnaces casting billet- 
sized ingots is a more economical 
unit when production is 50,000 to 
100,000 tons per year, citing the 
Connors Steel Co. mill at Birming- 
ham, Ala., as an example. 

He analyzes steelmaking costs in 
comparative plants making 300,000 
tons per year and finds them about 
equal. (The electric plant contains 
two 20-ft. furnaces and would cost 
$2,675,000; the openhearth plant 
contains four 150-ton furnaces and 
costs almost exactly twice as much.) 
Operating costs based on electric 
power at 8 mils per kw-hr. are: 

Electric Openhearth 
Power (fuel) $5.60 $3.30 
Labor 1.65 2.00 
Repairs, refractories 

and rebuilding 2.80 
Supervision 78 1.80 
Miscellaneous 3. 3.90 

Total $13.50 $13.80 


Thus the operating costs of con- 
verting cold metal into ingots are 
the same. However, the electric 
furnace plant costs only half as 
much and hence capitol charges are 
correspondingly less. Furthermore 
the desirable heavy melting scrap 
for the openhearth is more costly 
than the light bushelled scrap the 
electric furnaces can handle; like- 
wise iron losses to slag are higher 
in the openhearth. 

Under these considerations the 
electric furnace steel would be no- 
tably cheaper than openhearth steel 
even from such a moderate sized 
plant, and the cost advantages of 
electric steel increases as the ca- 
pacity of the plant decreases. It 
results that such a mill, capable of 
producing 50,000 to 100,000 tons of 
carbon steel in the form of simple 
shapes (rolled direct from billet- 
sized ingots and therefore requiring 
no blooming mill), can efficiently 
serve manufacturing centers some- 
what distant from the large steel 
plants, and even a large consumer 
of steel no matter where located. 

The above thesis is based on 

(Continued on p. 122) 

* Abstract from “Comparative Eco- 
nomics of the Electric Furnace and 
Openhearth”, by H. W. McQuaid, 
Iron and Steel Engineer, January 
1952. 
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EXTRUDITE PROCESS simpiities 


drawing operations through better lubrication! 


The Extrudite Process chemically interlocks the 
lubricant to the work surface . . . metal-to-metal 
friction is prevented even during the most severe 
working conditions. As a result cold forming opera- 
tions can be speeded up on present equipment, 
parts are produced with less scrap and many 
process anneals and chemical treatments are 
eliminated. 


Shown above are cases for hermetically sealed 
electronics transformers, designed to meet rigid 
MIL-T-27 Specifications. and being produced by 
the General Electric Company. Previously, three 
lubrications were needed and the last one was 
made with pigmented drawing compound . . . 


— 
Details of the Extrudite Process and 
its advantages are contained in this 


informative bulletin. Send for yours 
today, there is no obligation. 


hard to put on due to the contour—requiring a 
difficult cleaning operation to remove. With the 
Extrudite Process, only one lubrication is used, 
which is applied on the flat stock. Further, the 
metal cleaning operation after drawing is greatly 
simplified. As an added benefit, the drawn parts 
are protected by Extrudite against rust if stored 


before the next operation. 


If you are now performing cold forming opera- 
tions—such as drawing of sheet, tube or wire; 
room temperature extrusions; cold heading—in- 
vestigate the Extrudite Process. Detrex Corpora- 
tion, Box 501, Detroit 32, Michigan. x-3 


CORPORATION 


2. a. apes 
ALKAL! & EMULSION CLEANERS + reevtinuibis: Hawene 
PHOSPHATE COATING PROCESSES 
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regular service of The COOPER ALLOY Foundry Co., Hillside, N. J. 


Basic Principles 
of Corrosion 


Vorman S. Mott 
Chief Chemist and Metallurgist 

Aqueous corrosion is the electro- 
chemical destruction of a metal by 
its chemical environment. It may 
take place in two forms, general 
over-all corrosion, or localized at- 
tack. In this corrosion picture, 
metals and alloys fall into two 
groups: those which resist corrosion 
because of their low position in the 
electromotive series with respect to 
hydrogen, and those which resist 
corrosion because of their ability to 
build up a condition of surface 
passivity. This condition of pas- 
sivity confers on the metal or alloy 
a degree of nobility, placing it be- 
low hydrogen in the electromotive 
series and therefore making it 
greatly resistant to acids and other 
corrosive chemicals 

The stainless steels with their 
high chromium content represent 
a class of corrosion resistant mate- 
rials which rely mainly on this sur- 
face condition of passivity for re- 
sisting attack 

Unfortunately, these stainless 
steels do not remain passive under 
all conditions, and become border- 
line, 1.€., active-passive, or com- 
pletely active. This depends upon 
the oxidizing power of the corro- 
Sive or upon its depassivating 
strength if it is of a reducing nature 

Localized corrosive attack may 
take place on stainless steels in vari- 
ous forms: intergranular, pitting, 
electrolytic or the concentration 
cell type of attack. Intergranular 
corrosion 1s a torm of corrosion 
which takes place at the grain 
boundaries of austenitic stainless 
steels as a result of carbide precipi- 
tation at these boundaries due to 
adverse heating in the range of 900 
1600°F. This is a phenomenon as- 
sociated only with chromium car- 
bide precipitation and may be obvi- 
ated by using added elements, such 
as columbium or titanium, which 
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form preferential carbides or by the 
carbide solution annealing heat 
treatment consisting of water 
quenching from 1950-2150°F. It 
may also be somewhat alleviated 
thru chemical composition balance 
by the introduction of 4-10% of fer- 
rite in the austenitic structure. In- 
tergranular corrosion does not take 
place in the martensitic or ferritic 
types of stainless steels. 

Pitting corrosion is a localized 
breakdown of the passive surface 
condition and is caused by segrega- 
tion of alloy components, carbide 
precipitation thru a heat 
treatment, scale particles or inclu- 
sions, local concentration of the 
corrosive, or by stresses set up by 
mechanical working. It occurs 
more frequently in stagnant solu- 
tions and is promoted thru the 
mechanism of the concentration 
cell type of corrosive action. Cer- 
tain types of corrosives such as 
chlorides and other halides have a 
great tendency to cause pitting in 
stainless steels 

When dissimilar metals are placed 
together in a corrosive, an electric 
current is set up at the junction 
and an electrolytic type of corrosion 
results which is proportional to the 
amount of current flowing. The 
intensity of this current flow is 
greater when the metals are further 
apart in the electrochemical series 
and varies with the relative size 
of the exposed areas. 

Electrolytic corrosive action may 
also take place by current flow 
formed chru differences in the 
metal-ion concentrations resulting 
from the corroding metal, or thru 
differences in oxygen concentra- 
tion, these occurring in crevices, 
its, Or recesses in the metal, or 
anes different metals, or even 
between metals and non-metallic 
objects. This is generally known 
as a concentration cell type of at- 
tack or may be otherwise desig- 
nated as metal-ion concentration 
cell, oxygen concentration cell and 
crevice or contact corrosion. 


or convenient filing are available on request 





Economics of the Small 
Independent Steel Plant 


(Continued from p. 120) 
“modern” furnaces and operations. 
Mr. McQuaid specifies what he means 
by “modern” —a removable roof 
for top charging; a furnace of such 
height that the roof life is well over 
100 heats; a mechanically tripped 
charging bucket; cold charge dense 
enough so the furnace can be loaded 
in not more than one recharge; volt- 
ages of 450 and even higher, up to 
the carrying capacity of the graphite 
electrodes, which in turn should be 
of maximum diameter; rapid-action 
electrode controls; proper tonnage 
incentives to the furnace crew. In 
such a furnace a full heat can be 
melted flat in not more than 90 min. 
with a single recharge that is to 
say, single-slag carbon heats can be 
made in less than 3 hr. tap to tap, 
or 20 tons per hr. from a 60-ton fur- 
nace. Power consumption is 475 to 
500 kw-hr. per net ton of steel. 

It should be borne in mind that 
Mr. MeQuaid’s discussion is based 
on 100° cold metal charge in either 
electric or openhearth furnaces. He 
devotes considerable attention to 
this problem of raw material, and 
notes that the cost of scrap is quite 
variable (in boom times all that the 
traffic will bear, and in slack times 
as little as the mills will pay) and 
the cost of pig iron or hot metal 
much more stable. This affects the 
“break even point” in annual ton- 
nage where the electric furnace can 
compete with the openhearth mill. 
These fluctuations, he infers, are not 
enough to affect his argument that 
a small electric plant, at least 100 
miles from a freight basing point, 
can make steel at a lower price 
than it can be shipped in from steel- 
producing centers —if there is suf- 
ficient scrap available in the neigh- 
borhood and power can be bought 
for 8 mils per kw-hr. 

He that melting stock 
can even now be produced in com- 
petition with scrap, by reduction of 
high-grade iron ore concentrates by 
hydrogen (by-product of carbon 
black plants). Direct smelting of 
intimate mixtures of iron oxide and 
coke under the electric are is a 
second possibility for the future. 

He is also a great believer in 
modern, high-speed, labor-saving 
rolling mills. Such isolated plants 
as he contemplates would start with 
small ingots and should produce 
only a few closely related shapes. 
Eventually, he believes, that con- 
tinuous casting of slab ingots 3 in. 


a4 


(Continued on p. 124) 
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FROM THE TOP STEEL PRODUCER 
TO A LEADING CHEMICAL HOUSE, 
A YEAST COMPANY 


AND A MEAT PACKER 


He Pray SERVES OZ DIFFERENT COMPANIES 
IN THE GREAT CHICAGO INDUSTRIAL AREA! 


The Cities Service Heat Prover is graphically proving its worth to all kinds 


of industry in the Chicago area and elsewhere throughout the country 
62 different companies, producing everything from steel to beef, have 

found the Heat Prover an important aid to increased production and big 
dollar economy 
WHEREVER A FURNACE OPERATION IS INVOLVED, Heat Prover can help 
increase productivity by providing 

Rapid, continuous sampling. 

Simultaneous reading of oxygen and combustibles. 

Direct measurement of oxygen and combustibles. 

Easy portability. 

No maintenance; no re-calibration. 


REMEMBER: Heat Prover is not an instrument you buy but a service we supply S - R Vi C © 
Contact the Cities Service office in your 


area and learn how Heat Prover can 
serve you or write CITIES SERVICE OIL COMPANY, Dept, H-20, Sixty Wall Tower, 
New York City 5. 


QUALITY PETROLEUM PRODUCTS 
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(mazing Cmmonia 


applies for a job! 


If ammonia, the versatile chemical, applied for a 
job, the interview would probably go like this: 


empLoyver: How old are you? 


AMMONIA: Many centuries. I helped the 
ancient Egyptians bleach cloth 3,000 years ago. 


EMPLOYER: Amazing! But what do you do 


AMMONIA: I grow farm crops, make ice, 
purify water, produce explosives. 


EMPLOYER: I know you are a fertilizer, a 
refrigerant, and... 


AMMONIA: Yes, and I serve as a protective 
atmosphere to surface-harden and anneal 
vital parts of planes and automobiles. I 
neutralize acid in petroleum and extract 
metals from ores. I’m a solvent and reaction 
medium in organic synthesis, a nutrient 
for yeast and a processing agent in the 
manufacture of alkalis, rayon, dyes, 
butadiene, and catalysts for cracking 
petroleum. I’m used in making 
vitamins, sulfa-drugs and radio 
and television parts and tubes. 


EMPLOYER: Whoa—that’s enough! 
What can you do for us? 


AMMONIA: Just let one of our technical men 
talk it over with your chemists. He can 
usually find an answer that will sag up 
some process and save you dollars. 


Barrett* Brand Anhydrous Ammonia in Cylinders 


FORMERLY SOLD BY THE BARRETT DIVISION 


NOW SOLD BY ’ — 
MN itoogen Qowtitin 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


*Reg. U. 8S. Pat. OF 
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Economics of the Small 
Independent Steel Plant 


(Continued from p. 122) 
thick as maximum and at a mini- 
mum rate of 1 ton per hr. will be 
realized; these ingots can be rolled 
directly into flats (or shapes, if 
some sort of “dividing” rolls or slit- 
ters can be used in early passes). 


ELECTRIC FURNACE FOR CARBON 
STEEL 


Because the manufacture of tool- 
steel is normally regarded as the 
bailiwick of the electric furnace, 
together with the production of 
highest grade alloy and _ stainless 
steels, it may surprise some to find 
that Mr. McQuaid argues that the 
electric furnace has definite advan- 
tages over conventional openhearths 
and bessemers for plain carbon 
steel as well. He says the electric 
are furnace is better adapted for 
both rimmed and semikilled carbon 
steel because it can produce steel 
with higher content of iron oxide 
and the temperature during refining 
and at tap is under much better 
control. It has also “proven itself 
to be definitely superior to either 
the openhearth or the bessemer in 
the production of high-sulphur steels 
made especially for improved ma- 
chinability” (0.25% S, 1.0% Mn) 
since additions of silicon and alu- 
minum are entirely unnecessary 
(both of which produce abrasive 
inclusions and increase machine 
tool costs) and since the tapping 
slag can contain 30% FeO or more 
(which produces ingots of far bet- 
ter surface quality and low “condi- 
tioning” costs in the rolling mill). 


Solidification of 
Gray lron* 


FPYHE APPLICATION of thermal analy- 

sis techniques used to study the 
solidification of steel has been ex- 
tended to similar investigations for 
gray cast iron. Gray cast iron com- 
positions whose carbon equivalents 
ranged from 3.50 to 4.45% were 
prepared from Armco iron, graph- 
ite, ferrosilicon (50%) and ferro- 
manganese. All compositions were 
innoculated with 0.5% silicon. All 

(Continued on p. 126) 

*Abstract of “Solidification of 
Gray Iron in Sand Molds”, by R. P. 
Dunphy and W. S. Pellini, Naval Re- 
search Laboratory Report 3792, Jan. 
17, 1951. (Distributed by the Office 
of Technical Services, U. S. Depart- 
ment of Commerce.) 





“Performance _| 
and Service sold us’ 


.. gays Presmet Corp. 


“Quality component parts for nearly every conceivable field are success- 
fully sintered in our Westinghouse continuous belt conveyor furnace,” reports 
Presmet Corporation. The furnace is used for sintering copper, brass, bronze, 
iron and steel, and also for copper and brass impregnation of iron 
and steel parts. 


This is the second Westinghouse heat-treating furnace now employed by 
Presmet Corporation. Decision to add another Westinghouse unit was 
based on their record of furnace performance and the high degree of 
Westinghouse service. 

Gas-fired or electric, there’s a Westinghouse furnace to meet every heat- 
treating need. For toolroom application or continuous-line high production, 
it’s your assurance of an unbiased answer to your all-important problem. 
Get the facts from your Westinghouse representative. Write today for new 
40-page book B-5459, “Harnessing Heat’. Westinghouse Electric Corpora- 
tion, Industrial Heating Department, Meadville, Pennsylvania. -10374 


IF YOUR PRODUCT CALLS FOR 
HEAT-TREATING ... IT CALLS 
FOR A WESTINGHOUSE FURNACE 
» » » GAS OR ELECTRIC 


HEAT-TREATING FURNACES 
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Dissociated Ammonia as a source of hydrogen can 
reduce your raw material costs by as much as 66% 


In addition to this savings there is also an economy in cylinder 
handling costs and shipping charges. For it is a known fact that 
dissociation of one cylinder of ammonia yields the equivalent of 
34 cylinders of hydrogen 

These economies depend on one thing — the application they 
get in your plant. And that’s where Armour comes in. 

The men of our Technical Service Department are qualified to 
speak with authority on almost any problem of ammonia instal- 
lation. Their wide experience has provided them with answers to all 
the common problems, as well as the most difficult installations. 

If you are now using hydrogen in your plant and would like 
to investigate the advantages of ammonia dissociation, your near- 
est Armour salesman will be glad to help you with your problem. 
Or the Technical Service Department—as near as your mailbox— 
will give your questions prompt and thorough attention. Write 
today and tell us about your problem — also send for one or all 
of the booklets offered in the coupon. 


, , 
& Ammonia and Sen, 
Yu can depo» BO nie 
Can dlepen 


Armour and Company, 1355 W. 31st St., Chicago 9, Ill. 


| GED A veo. Dinssn ES eet 


CLIP AND MAIL THIS TODAY! 
Please send me copies of the following booklets: 


(] “Applications of Dissociated Ammonia” () “The Nitriding Process” 
Cj “Ammonia Installations for Metal Treating” ([[) “Carbonitriding” 


Name Title 
Firm 
Address 


City 
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Solidification of 
Gray fron 


(Continued from p. 124) 
heats were allowed to cool in the 
ladle from 150° F. above the pour- 
ing temperature and poured into 
green sand molds having 3.5% 
moisture. The test castings were 
7x7 in. in cross section and 30 in. 
long and the solidification tempera 
ture was obtained from thermo 
couples located in a plane through 
the casting at its vertical midpoint 
and in the same plane through the 
sand mold which was 8% in. thick. 
With the exception of the mold- 
interface couple, all thermocouples 
were sheathed and each thermo- 
couple was read every 8 sec. 

The sequence of events during 
the solidification consists first of 
rapid removal of superheat, during 
which time the thermal gradients 
through the casting, except very 
near the surface, are not very steep. 
At the same time, cooling below the 
liquidus temperature at the surface 
has occurred and austenite den 
drites have formed which initiate 
the “dendrite start wave”. Latent 
heat of fusion release accompany- 
ing dendrite formation prevents the 
interior parts of the casting from 
cooling below the liquidus temper- 
ature until they are reached by the 
“dendrite start wave”. During 
superheat removal, only a fraction 
of the possible dendritic solid ma- 
terial is developed at the surface 
where the temperature was found 
to be only slightly below that of the 
liquidus. 

The second event during solidi- 
fication is the progression of “den- 
drite start wave” toward the center 
of the casting. When this wave 
reaches the center, the surface tem 
perature indicates only about 50% 
of the possible dendrites have been 
solidified at the surface. After a 
considerable time lapse the dendrite 
formation is completed at the sur- 
face and, in turn, “the dendrite- 
end wave” progresses through the 
casting until the carbon enriched 
interdendritic liquid has attained 
the eutectic temperature. However, 
a solid skin is not developed during 
the greater part of the austenite- 
dendrite formation period. 

The third step in the sequence 
involves eutectic freezing which be- 
gins at the surface immediately at 
the end dendrite formation. Near 
the surface the “dendrite-end wave” 
and the “eutectic-start” move 
together toward the casting center 
but progression of the eutectic 

(Continued on p. 128) 
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Ten Times More Necktie Clasps with 
Hobbed Molds of Duramold A 


The white particles are extremely hard carbides which 
are distributed throughout th 
Lehigh H, enlarged 500 times this micrograph 


s hardened structure of 


These Two Carbide Steels 
for High Wear-Resistance 


» talking about Lehigh H and Le- 

S, two of our high-carbon, high 
chromium grades of tool steel. Both are 
classed ais carbide steels because they're 
intermediate between low alloy tool steels 
and sintered carbides. 

Lehigh H contains about 20 pet ot 
earbide by volume, and Lehigh S about 
0 pet It’s this high pereentage of car 
bides that makes them wear and wear, 
even on severe jobs 

In actual service, the “soft” material 
(around Roekwell C-60 
tween the earbides, leaving the carbides 
protruding just like individual stones in 
Lehigh H and 8, 
with their abundance of hard carbides, 
far outwear lower-allov tool] steels 


wears out be 


cobblestone street 


Lehigh H is the most popular type of 
air-hardening tool steel where maximum 
production and freedom from distortion 
are essential. It’s the general-purpose 
grade, Lehigh S has a higher earbon con 
tent to provide still greater wear, but at 
some sacrifice ot shoek re sistance 

Lehigh H is stocked in our mill depot 
in a wide range of sizes. It’s also avail 
able from loeal stocks of Bethlehem tool 
steel distributors in principal cities 

Like to know more about these long 
wearing die steels? Write us for Booklet 
262. It gives details of both our oil- and 

r-hardening grades 
quest to Publications De partment, Room 

(40, Bethlehem, Pa. 


Address vour re 


Here’s another enthusiastic report on 
Duramold A, our 5 per cent chromium, 
air-hardening hobbing steel. Hobbed for 
zine die castings, this special purpose 
steel has upped the life of molds by at 
least 1000 pet, according to Peerless En 
South Gate, Calif. In 
the casting of novelty necktie clasps, the 


gineering Co., Ine 9 


die sets of Duramold A were examined at 
atime when previous molds had to be dis 
earded, The Duramold A cavities showed 
no evidence of checking or sinking: and 
the surlace finish appeared to have ac 
tually improved with use 

M. T. Derby, chief tool engineer for 
Peerless, sums it up 

“We like Duramold A beeause it’s easy 
to hob 


get good detail and accuracy with fewer 


In making multiple cavities we 


machine-hours. For most of our work we 
need a steel that gives us a high polish in 
the eavities with a high hardness that will 
stand up under zine-injection molding at 
high pressures and temperatures. We've 
found Duramold A to have good core 
strength, it doesn't sink readily, and we 
can expect to get long runs with very 
little maintenance.” 

Whether used for die-casting or plast ¢ 
molding Duramold A is a real improve 
ment over hard-to-hob steels. Its 5 pet 
chromium content provides plenty of wear 
resistance and core strength and its 
air-hardening properties hold distortion 


Duramold A is hobbed in one push in a 300-ton preéts 
by the master hob shown at top. Eight necktie clagps 
are cast of one time, the molten zinc being injected 
ot 800 F and 2000 psi; mold temperotures reath 
about 500 F 


to a minimum during heat-treatment. 
Its typical analysis 
( Mn Si yr \fo 


0.07 max o.40 0.20 to uo. 
Booklet 271 will help you select the 
right tool steel-—for hobbed molds, ma 
Address 
Publications De 
partment, Room 1041, Bethlehem, Pa 


chine-eut molds, or master hobs 


your request to our 


BETHLEHEM TOOL STEEL ENGINEER SAYS: 
Here’s why upset-forged discs are best for some tools 


Like wood, steel has a grain. Tool steel 
dises which have been upset forged have 
a grain-flow parallel to the dise face 
When a dise is eut from bar stock, the 
grain flow is at right angles to the dis 
face. Before making tools from round 
dises, it’s best to consider the importance 
of the direction of grain flow 

A milling cutter, for example, made 
from an upset-forged dise has a radial 


grain-flow in the eutting teeth. There's 


less chance of having these teeth break 
out than if the eutter were made from a 
dise cut from a bar 

Upset-forged dises are made by up 
setting a piece of tool steel which is twice 
as thick as the desired thickness of the 
(ise This upset ratio of 2 to 1 should 
\ ratio of more 
than 3 to 1 will eause buckling 


not be varied too greatly 


] during 
upsetting; less than » to 1 will not pro 


duce the desired flow lines of the grain. 





: Solidification of 


1° 
Pe -«<-:- SPECS FOR Gray Iron 
NON-FERROUS (Continued from p. 126) 


solidification is retarded while the 

“dendrite-end wave” is not. The 

paint base FINISHING completion of the dendritic-end 

wave produces a eutectic isothermal 

GOT YOU at the center of the casting. The 

brigh, , surface temperature of the casting 

Nish, a cannot drop below the eutectic 

, WG range until the surface eutectic liq- 

fing, fi, 4 uid has solidified. Following com- 

"She, pletion of dendrite formation, 

eutectic solidification proceeds 
toward the center of the casting. 

Ea) High levels of superheat cause 

a time delay in the dendrite-start 

wave while the superheat is being 

dissipated into the mold wall. The 

time displacement of the following 


; solidification waves is 2 to 3 times 
| R | D | T E t that of the delay in the dendrite- 


The 


nf 


7 


start wave. Final solidification is 
prolonged more than indicated by 
the initial delay. The dissipation 
of superheat causes a heating of the 
mold wall, so that the solidification 
begins with a heated mold wall. 
Variations as related to the car- 
Sat F bon equivalent indicate that the to- 
WANT CORROSION RESISTANCE? | WANT EYE-APPEAL? Iridite can give tal elapsed time between start of 
Iridite will give you better-than- | you a variety of finishes, depend- solidification and final solidification 
specification protection against | ing upon the metal being finished is not significantly affected by the 


eatin Seen the d kli composition variations. A decrease 
. Penge clear and sparkling in the time for the completion of 


et bright or military olive drab, to the dendritic phase is almost com- 
WANT PAINT ADHERENCE? Iridite | attractive dyed colors. pensated for by longer times for 


5 provides a firm and lasting base | eutectic solidification. The effect of 
for paint by preventing under- | BEST OF ALL, any Iridite finish is superheat due to composition vari- 
i . ° ations at a pouring temperature of 
j film corrosion. economical and easy to apply. 2306° F. is small, and due to com- 
position variations at a pouring 
temperature is about 10%. How- 
| R I D | T E ever, compositions poured at 2500° 
F. needed 25% more time to solid- 
ify when poured at 2300° F. 
Additions of sea coal to the sand 
mixtures were found to provide an 
Simple chemical dip; immersion time only 10 seconds to increase in the rate of progression 
2 minutes; no sealing dip; color is clear or yellow depending of all phases of solidification. The 
_ ’ , time required to dissipate superheat 
upon your requirements; salt spray resistance equivalent to was reduced 50%, resulting in an 
20 to 30 minutes of anodizing, eliminates need for costly racks earlier dendritic-start wave. Sea- 
7 coal additions were found to pro- 
and electrical power. ; vide a cumulative decrease of 15% 
= in final solidification time of a 
s casting. Mold temperatures for sand 
mixtures containing sea coal were 
lower than for mixtures without 
sea coal when the pouring tempera- 
tures were high, and the reverse 
was true when pouring tempera- 
A R Pp tures were low. 
LLIED ESEARCH RODUCTS The mold depth at which the 
NCORPORATED 212° F. temperature hold is found 
4004-06 E. MONUMENT STREET « BALTIMORE 5. MO is greater for cast irons than for 
cast steels, this is probably due to 
the longer time required for solidi- 
fication. D. C. WILLIAMS 
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* * *& Tenth in a Series to Industry on Aluminum Uses and Developments * * x 





FORMING TECHNIQUES MODIFIED WITH ALUMINUM 





Aluminum Offers Greater 
Conductivity Per Dollar 
in the Electrical Field 


In this field, it is electrical conductivity that 
counts, not the weight or volume. And in this 
respect, it’s of real interest to know that a 
recent cost comparison shows every pound of 
aluminum saves $0.31 compared with the cost 
of copper of equal conductance. It is this sav- 
ing of almost two-thirds in material cost that 
is focusing the attention of the entire elec- 
trical industry on aluminum. 

It is interesting to note that overhead trans- 
mission lines are now almost 100% alumi- 
num; rural distribution is mostly with alu- 
minum; and aluminum for city distribution, 
telephone cable and bus conductor is rapidly 
being adopted. Aluminum is also acceptable 
and now being tried for insulated building 
wire and power cable, for automotive wiring, 
and magnet wire applications. 

Rapidly increasing production of aluminum 
and qualled abundant ore resources make 
the outlook increasingly bright for a greatly 
expanded use of al in the electrical 
field in the coming years (see chart below). 


STILL MORE ALUMINUM COMING 
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production of 
a historic chapter 
in the compony's 33 years of continuing growth 
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Reynolds Metals Compony . . . 

















Reynolds Technical Specialists are avail- 
able for assistance on specific electrical appli- 
cations of aluminum. For information call the 
Reynolds office listed under “Aluminum” in 
your classified telephone directory or write 
Reynolds Metals Company, 2576 South Third 
Street, Louisville 1, Kentucky. 





New, Light Aluminum Crutch 


A new, vastly superior aluminum and wood 
crutch is now on the market. According to the 
manufacturer, Pioneer Crutch and Cane Com- 
pany, Lisbon, Ohio, the use of aluminum is far 
more economical despite a slightly higher 
raw material cost. This new, adjustable crutch 
requires only three or four manufacturing 
steps against twenty steps for the construction 
of an old-time, all-timber crutch. 


Designer’s Selection of Alloy and Temper 
Affects Production Costs, Product Efficiency 


For some applications, design and fabrication practices with aluminum are 
similar to those used with other metals. In many cases, however, modifications 
and possibly even special procedures are required. Selecting the proper grade 
of aluminum for each specific application is also of utmost importance. 





“Aluminum forming’ 





Typical of the 116 drowings and photographs in 


Left, drown shell of 35-0 aluminum. Right, vorious 
stages of drawing necessary to produce shel! (Book 
includes formula fer estimating number of drows.) 
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ore these illustrotions 











New Aluminum Diffuser 
Offers Simple, Efficient 
Control of Air Flow 


A new diffuser with an exclusive adjust- 
ment feature has been developed by J.M. Marr 
of the Aladdin Heating Corporation, Oakland, 
California.This diffuser, provides a controlled 
variable air pattern that can be adjusted to any 
angle of discharge from horizontal to vertical 
flow. Adjustments are simple, require no tools 
and can be made easily by the finger tips. A 
turn of only 114% degrees covers the complete 
range from horizontal to vertical flow. On the 
face plate, the slotted pieces are folded back 
to act as deflection fins; the other plates are 
completely blanked out. 





From a manufacturing standpoint, alumi- 
num was chosen for this diffuser because it 
is easy to blank, form and handle in produc- 


From a sales standpoint, aluminum offers a 
rustproof, stainproof surface which presents 
an attractive appearance in its natural form to 
harmonize with all color combinations. This 
also helps keep costs down. 





To acquaint design engineers and plant supervisors with the pro 
ques for working aluminum, Reynolds has just released a new handbook, 
“Aluminum Forming”. This latest addition to Reynolds Technical Library 
of informative literature is a 148 page, 6” x 9” book. It is clearly illustrated 
with 116 drawings and photographs and has many valuable tables. 


tion. Also, it aids in prolonging tool life. | 


r techni- 


“Aluminum Forming” is divided into four 
major sections. Section I is devoted to metal- 
lurgical and technical data pertaining to alu- 
minum sheet ... data essential for designing 
and fabricating aluminum sheet products. 

Section Il covers various types of sheet 
forming operations. Included is data on shear- 
ing and slitting, blanking and piercing, hole 
flanging, bending and pressing, rubber form- 
ing, continuous roll forming, drawing and 
ironing, bulging, necking, curling, beading 
and roll flanging, drop hammer forming, 
stretch and contour forming, embossing and 
estning, aam@ing end eplaning 
Section LII presents data on aluminum tub- 
ing and pipe comparable to that in the first 
section on sheet. Section IV discusses the 
forming, bending and swaging of aluminum 
tubing and pipe and includes information on 
machine, press, stretch, roll and hand form- 
ing methods. 

In case of special aluminum forming prob- 
lems, Reynolds also offers the services of its 
trained staff of aluminum specialists. They are 
available to work with manufacturers on alu- 
minum designs and to help set up for fast, 
economical production. For prompt service, 
call the Reynolds office or distributor listed 
under “Aluminum” in your classified tele- 
phone directory, or write Reynolds Metals 
Company, 2576 So. Third St., Louisville 1, Ky. 








For your free copy of the valuable 
handbook described above, plus a com- 
plete index of Reynelds technical litera- 
ture, write on business letterhead 
(otherwise price is $1.00) to Reynolds 
Metals Company, 2576 South Third 
Street, Louisville 1, Kentucky. 
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Aluminum Foil Cuts Ironing 
Drudgery, Adds Big 
Sales Building Feature 


Here’s an application where the high heat 
reflectivity of aluminum really pays off! Wise 
thinking on the part of the Merkin Company, 
Boston, Mass., led to the development of their 
new “FOILIN” ironing board pad that em- 
ploys an inner liner of Reynolds Aluminum 
foil between two layers of cotton wadding. 

The aluminum foil 2 
reflects heat from the 
iron back into the 
work. This irons the 
work drier and irons 
it faster . . . actually 
cuts ironing time in 
half. The cotton wad- 
ding provides a mul- 
titude of small air 
spaces that permits 
heat to “bounce” 
back from the alumi- 
num. Thus heat is 
applied to the work 
from both sides, re- 
sulting in much greater ironing speed. 

The Reynolds Aluminum foil used in the 
“FOILIN” ironing board pad is stitched and 
handled as easily as the cotton materials, 
so operations in the stitching and cutting 
room are greatly simplified. Also, each pad 
actually uses only a small amount of foil, so 
that the cost of material is exceptionally low 
on a unit basis. The usefulness of the pad will 
not decrease, as the aluminum will retain its 
great heat reflectivity almost indefinitely. 
Tests have shown that ordinary conditions 
of use such as encountered here do not de- 
crease the reflectivity more than a few percent 
over many years of use. Also aluminum is 
immune to rust, rot, mildew and insects. 

For information on Reynolds Aluminum 
foil and its possible applications in your 
products, call the Reynolds office listed under 
“Aluminum” in your classified telephone 
directory. Or write Reynolds Metals Com- 
pany, 2576 South Third Street, Louisville 
1, Kentucky. 
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New Piasecki HUP Helicopter Designed To Carry Out 
Many Essential Duties in Navy Shipboard Service 


Reynolds Aluminum Used for Strength, 


Weight Saving and Ease of Fabrication 


More wings for the Navy now are being delivered in the form of a tandem 
rotored helicopter, the HUP, made by Piasecki Helicopter Corporation, 
Morton, Pennsylvania. The HUP is equipped with an automatic pilot and is 
a 6-place model designed for shipboard service. It will be used by the Navy 
aboard Fleet carriers and cruisers for plane guard rescue, anti-submarine 
patrol and ferrying personnel and cargo between ship and shore. 





Reynolds Offers Complete | 
Fabricating Service for 
Aluminum Parts 


ad ] 





Bright, color refrig- | 
erator shelving, door trays and crisper pans, | 
plus evaporators and home freezer liner panels | 
are examples of parts mass-produced by 
Reynolds Aluminum Fabricating Service to 
quality standards exceeding industry require- 
ments. 

The many advantages of aluminum are 
clearly demonstrated in the Reynolds fabri- | 
cated evaporators shown below. No other ma- 
terial offers the serviceability of rustproof, | 
stainproof, light yet strong aluminum. No | 
other material offers a better combination of 
economy and efficiency in rapid heat conduc- 
tion. Reynolds embossed aluminum sheets 
add to evaporator rigidity, provide surfaces 
that resist scratching. 





Reynolds will be glad to work with yeu on 
your requirements for aluminum blanks and 
parts, or on development work for future ap- 
plication. Contact the nearby Reynolds office 
listed under “Aluminum” in your classified 
telephone directory, or write Reynolds Metals 
Company, Parts Division, 2065 South Ninth 
Street, Louisville 1, Kentucky. 





In speed trials, a prototype of the stream- 
lined HUP made calibrated runs at 131 miles 
per hour. This high speed, plus a fast rate of 
climb, is basically due to relatively low strue- 
tural weight in relation to available power. 
And Reynolds Aluminum is used to help 
achieve the favorable weight-power ratio. In 
addition to providing light weight with 
strength, the rigid, all-metal fuselage has cur- 
tailed vibration in the Piasecki HUP. 

Merchant and Evans Company, Reynolds 
distributor of Philadelphia, supplies Pia- 
secki Helicopter Corporation with aluminum. 
Merchant and Evans also supplies Reynolds 
Aluminum sheet, strip, wire, rod, bar, tubing 
and structurals to other leading manufacturers 
in many diversified fields. To locate your 
nearby Reynolds office and distributor for fast 


| service on design and production problems, 


look under “Aluminum” 
telephone directory. 


in the classified 
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Aluminum Carts Speed-up Handling, 
Reduce Breakage of Costly TV Tubes 


Ten out of eleven major TV tube manufac- | 
turers are now relying on aluminum push carts | 
made by Bucks County Enterprises, Inc. of | 
Quakertown, Pennsylvania, to transport pre- | 
cious picture tubes within their plants. 

These aluminum carts replaced the cum- 
bersome plywood and angle iron equipment | 


formerly used. Lightweight aluminum speeded 
up handling and reduced tube breakage. Up- 
keep is no problem as aluminum is rustproof, 
decay proof and corrosion resistant. Ease of 
operation of these carts also helps in keeping 
down labor turnover in departments where 
the carts are used. 


(Advertisement) 








ABRASIVE 
PRODUCTS 


BRAZING 
CASTINGS 


CLEANING & 
FINISHING 


FLUXES 


HEAT TREAT- 
ING SERVICES 


HEAT TREAT- 
ING SUPPLIES 


INSTRUMENTS 
LABORATORY 
EQUIPMENT 
LUBRICANTS 


METALS & 
ALLOYS 


PLATING 
SUPPLIES 


PRESSES 
SPRINGS 
TESTING 
TOOL STEEL 
WELDING 
WIRE 


METAL PROGRESS 


Abrasives, Castings, Cleaning and Finishing 





* Which is better 
for YOUR product? 


NON - GRAN NON - GRAN 


SAND CASTING CENTRIFUGAL 











© Request Booklet! * BARREL 
, American > . FINISHING 
NeGR 


Non-Gran 
Bronze Co., 


MANHATTAN || == 
Pennsylvania 

Abrasive Wheels — Cut-off Wheels 

Finishing Wheels—Diamond Wheels 


Custom-made for your specific 
material removal problems 
Foundry Snagging—Billet 
Surtacing—Centerless Grinding 
Cutting and Surfacing concrete, h Ce s 

granite, and marble th Ce ntury This amazing 22-page booklet 
wMoldises” for rotary sander a ge 
Canin one Sees facts — figures — photos on ad- 
- awe vanced barrel finishing. Shows 
Bearing as how single unit installation re- 
and Fin ng laces from 2 to 12 men—sav- 
Finishing Tools and Cutlery cempcg ae 


ings up to 95% on almost all 

Cutting-off—W et or Dry Bars, Tub- types of parts from large cast- 

ing, Structurals, etc. Foundry Cutting ings to small intricate parts. 
—stendard and reinforced wheels Investigate today! Send for your 


FREE copy of Booklet No -7 
Grinding Carbide Tipped Tools i r J 
- 


Write to Abrasive Wheel Department 


Raybestos-Manhattan, Inc. me treo Supersheen 


MANHATTAN RUBBER DIVISION AMERICA'S LARGEST MANUFACTURER OF ADVANCED BARREL 
92 TOWNSEND ST. + PASSAIC NJ FINISHING EQUIPMENT MATERIALS AND COMPOUNDS 
. 4. ® 





. 
LIST NO. 3 ON INFO-COUPON PAGE 140 





ALBERT LEA. MINNESOTA 











LIST NO. 1 ON INFO-COUPON PAGE 140 LIST NO. 75 ON INFO-COUPON PAGE 1 











Whether your washing jobs are 
GET A BID FROM 


HOOVER 


SPECIALISTS IN THE FIELD OF ; /¢ 
"ol \ 


. . 
Die Castings et Any reference to 20th Century Drawn Stee —F 
SINCE 1922 Shot will emphasize its highest quality 2 : é - 
PO ge : AEE I INDUSTRIAL WASHING MACHINES 
handle ’em all. . .! 
The type of work the cleaning and/or 
treating and maintaining high production 
THE CLEVELAND CO. present no problem to INDUSTRIAL machines 
This specialized equipment washes rinses 
dries phosphatizes treats with 
Lest 67th Str Clevelend 8. Oh» 
pace ieiaotibaeie dienes 4 Bonderite and performs other desired 
single or combined preparing and finishing 
Operations. Address Dept. BB NOW 


INDUSTRIAL SYSTEMS COMPANY 


Exclusive Sales Agents 
THE HOOVER COMPANY w m 

Die Castings Division 
North Canton, Ohio 


LIST NO. 74 ON INFO-COUPON PAGE 140 LIST NO. 2 ON INFO-COUPON PAGE 140 LIST NO. 76 ON INFO-COUPON P 
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New Brunswick New Jersey 











CI 
VAPOR DEGREASERS 
and 


Metal Parts 
Cleaning Equipment 


PER-SOLV (Perchlorethylene) 
CIRCO-SOLV (Trichlorethylene) 


Write for Bulletin 


TOPPER EQUIPMENT COMPANY 
MATAWAN NEW JERSEY . 

. JFFICES IN PRINCIPAL CITIE 
VAPOR DEGREASER 
CLEANING EQUIPMENT 


MANUFACTURERS t 
AND METAL PART 


LIST NO. 10 ON INFO-COUPON PAGE 140 


LIST NO. 15 ON INFO-COUPON PAGE 140 


Cleaning and Finishing 


PLATING RACKS 


‘Designed and Manufactured 
for Anodizing, Plating and all 
Specialized Finishes. 


LIST NO. 14 ON INFO-COUPON PAGE 140 


On SHELL 
_ Attent MANUFACTURERS ! 


Your cleaning problems can be 
handled more economically and 
with less floor space—by using 


ROTARY SHELL WASHERS 


—Any Number of Stages— 
—Any Heating Medium— 
—Continuous and Indexing Drives— 


peters- ‘dalton 4 


17932 RYAN ROAD DETROIT "2 MICHIGAN 





Solventol 


originators of DI-PHASE metal cleaning 


5 6 BUILDERS OF SPECIALIZED BETAL CLEARING EQUIPMENT 


LIST NO. 13 ON INFO-COUPON PAGE 140 


MATERIALS 

& BARRELS 

for SUPERIOR RESULTS 
Manufacturers of Deep Hardened and 
Tempered Carbon Steel Bearing Balls 


THE ABBOTT BALL CO. 


1049 New Britein Ave., Hertford, Conn. 
LIST NO. 77 ON INFO-COUPON PAGE 140 
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Cleaning and Finishing Heat Treating Services 























tarnish. 


chrowing Pega meee DANIELS PLATING 
Snecestes, a © ||BARREL & SUPPLY CO. 


poe mount eae MANUFACTURERS and DISTRIBUTORS 
or communicatio: D- . ae 
ment, radar camel 3 Electroplating and Polishing 


surgical instru nts and Equipment and Supplies 
see ctical plate Vi eagheial 129 Oliver Street + Newark 5, N. J. 
perience will tind ae Tel. MArket 3-7450 

many others to him, ; LIST NO. 17 ON INFO.COUPON PAGE 140 
Commercial rhodium plat- 
ing was developed im our ; , 
laboratories. Baker Rho- * L-R is equipped for quon- 
dium Plating Solution is” — tity production work. Metal- 


the original and is made W lurgical and laboratory ser- 
under = sy Pe 4 = : D R A N G vice available. 

men who develope 9? Tool and Die Hardening .. . 
process. S T A | N L E S S s Precision Heat Treati 

* Let us send you Direc- Salt high speed steel 
tions for Rhodium Plating. Use... martempering . . . 


Hangsterfer's Cmte Be Pack 
LUBRICANTS naga 
for . .. Increased Production Also all non-ferrous 


Heat Treating 
Less Scrap Pick-up ond delivery 


Longer Die Life (5 Trucks) 

Doing the most difficult — 4 
alworki L 
—————— IR HEAT TREATING CO. 
set, ) 2 ry QUALITY STEEL TREATING 
Reem. Sean HANGSTERFER'S 107-11 VESEY ST. NEWARK 5, WV. J. 
NEW JERSEY LABORATORIES, INC. 
21 Cooper Street - Woodbury, N. J. 
LIST NO. 7 ON INFO.COUPON PAGE 14 LIST NO. 73 ON INFO-COUPON PAGE 140 
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Heat Treating Services 


JUST PUBLISHED... 





vee wewas-nowr-e LINDBERG STEEL TREATING CO. 


LIST NO. 38 ON INFO-COUPON PAGE 140 


first in the Three T’s 
of Scientific Steel Treating... ime 


W HETHER it’s the treating of your rough forgings, emperature 
castings and bar stock, or your finish-machined parts— 

the 3 T’s of Scientific Steel Treating are at work for you 

From the unbiased, scientific recommendations of your h i 
Lakeside metallurgists, through the perfected, fully ecenn que 
mechanized, electronically-controlled processes, to in- 

strumented, precision testing— Science directs every 

step. No chance for guesswork, or human error. Only 

with the finest, modern facilities can you be assured 

of highest steel treating quality. 

Our Seuces— Electronic Induction Harden 
ing, Carbo-nitriding, Flame Hardening, Heat 
Treating, Bar Stock Treating and Straightening 
mill lengths and sizes), Annealing, Stress Reliev- 
ing, Normalizing, Pack, Gas or Liquid Carburizing, 
Nitriding, Speed Nitriding, Aerocasing, Chapman- 
izing, Cyaniding, Sand Blasting, Laboratory Re- 
search, Tensile and Bend Tests 





S418 LAKESIDE AVE., CLEVELAND 14, OIG HENDERSON P9100 
LIST NO. 43 ON INFO-COUPON PAGE 140 


pottom Furnace Complete Heat “/reating Fackities fa 


, Furnaces 


pi Type ey rm FORGINGS, CASTINGS, TOOLS, PARTS 


Productio® . 


-sriaing . . 
Carbonitriding Special Jobs or Production Runs 
Ved Atmort 


Cas gs and Newest Baths Complete Heat Treating 
Counsel Without Obligation 


+ 


Send for Free Booklet of 
Complete Facilities 


LIST NO. 36 ON INFO-COUPON PAGE 140 
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Heat Treating Services and Supplies 





DETROIT’S BETTER 
HEAT TREATER 
— 
| te. 
OFFERING FACILITIES FOR: = 
JRUMINUM-ca?. 500,000% Pea 


e 
MINUTE PARTS ro 2-1on Dees 
——— , 





STANDARD STEEL TREATING CO. 
3467 LOVETT AVE. DETROIT 10, MICH 
Phone TAshmoo 5-0600 
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OF METALS 


Flame Stress Relieving 
Hardening 


Induction 
Hardening 
Chapmanizing 
Nitriding 
Cyaniding 
Cadmium, 

Tin ot Copper 
Plating 


Normalizing 
Gas, Pack 

or Liquid 
Carburizing 
Annealing 
Silver-Finish 
Hardening of 
Dies or Tools 


Anodizing or Roto-Blasting 
Alrocking of Silver or 
Aluminum Copper Brazing 








PITTSBURGH COMMERCIAL 
HEAT TREATING CO 


49th Street Pittsburgh, Pa 
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A 
Ged VINCENT 
YEAR PROCESS 


For 


HAYS DIAFLOW METER EVERY HEAT TREATING NEED 


New low differential flow meter meas- * 
ures: 


300-TON DAILY CAPACITY 
1. air flow 
2. gas flow . 
3. or air flow-gas flow ratio M Oo D E R N 
Diaflow measurement in open 
hearth, soaking pit, billet, slab FAC ! L ! T ! E $ 
heating and annealing furnace . a aeecee 
indicates excessive amounts of 
air and/or gas...helps to pre- 
vent fuel and gas waste ... serves 


as a guide in maintaining prod- 
uct quality. 





Write for bulletin 52-1017-37 








BULLETIN ON 
HEAT TREATING FURNACES 


A complete summary of Hays 
products applicable to processes 
such as annealing, brazing and 
calorizing. Scope includes various 
methods of firing (underfired, 


overfired, sidefired), fuel burned COMPLETE SERVICE 
(gas, coal, oil), and type of fur- including — 

nace (continuous, rotary hearth, BRIGHT HARDENING OF STAIN- 
Slab heating, etc.). LESS STEELS...STEAM TREATING 
Hays complete line of draft HIGH-SPEED CUTTING TOOLS 
gages, flow gages and meters (for HARDENING ... TEMPERING 
high and low pressure gases and " CLEANING 

liquids), portable gas analyzers Our Metallurgical Engineers can 
and automatic CO, recorders are help with your metal treating 
covered. probleme 


COMMERCIAL 
STEEL TREATING CORP. 


6100 Tireman Detroit 4, Mich 
TYler 6-6086 


iFO-COUPON PAGE 14 


Write for bulletin 51-750-51 $ 
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CARBURIZING 
BOXES 


LIST NO. 12 ON INFO-COUPON PAGE 14 
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Every Type of Container or Holder for 
Handling Parts Through Heat Treating, 
Quenching, Pickling, Washing and 
Anodizing Operations 


Complete Design and Engineering Service 
Representatives in Principal Cities 


CHICAGO 39, ILLINOIS 


QUENCH TANKS RETORTS 











HEAT TREATING INDUSTRY 
Since 1930 


@ Complete Service 
on Control Equipment 


@ Thermocouples 
@ Protection Tubes 
@ Charts and Lead Wire 


THE CLEVELAND ELECTRIC 
LABORATORIES COMPANY 


Cleve- 
land 3, 














Control Temperatures 
More Closely 


REDUCE COST - SAVE TIME 


This 
Catalog of 
Improved 
Pyrometer 
Supplies 
shows you 
how! 


Get your 
FREE Copy 
Today! 
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Heat Treating Equipment and Supplies 





avert: 


for 
Every Heat Treating 
Process 


* 
CONTROLLED 
ATMOSPHERES 
* 


DIRECT FIRED 
* 
CIRC-AIR DRAW 
FURNACES 
* 
CIRC-AIR NICARB 


(CARBONITRIDING) 





< Oo » 
Specially Engineered 
for 
Your Particular Needs 
* 


GAS « Oil « ELECTRIC 


INDUSTRIAL 
HEATING EQUIPMENT 
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> HEAT TREATING 


Perky MATERIALS 


SINCE 1911 
© PARK-KASE LIQUID CARBURIZERS 
© QUENCHING and TEMPERING OLS 
© CYANIDE MIXTURES 
@ NEUTRAL SALT BATHS 
@ HIGH SPEED STEEL HARDENING SALTS 


@ TEMPERING and ISO-THERMAL 
QUENCHING SALTS 


+ ery f* NO-KASE - NO-SCALE 
— ooucrs 


Crushed Coke 
Finck 4 lead Pot Carbon 
@ WOODSIDE RAPID CARBURIZERS 





Specifications 


PARK CHEMICAL COMPANY 


8074 Milltor etroit 


LIST NO. 34 ON INFO-COUPON PAGE 140 











EXPLOSION COMBINATION 
GAS and OIL 
BURNER 


Our burners afford low fuel consump- 
tien, substentially complete combustion 
(UIYR COz Orset), instant lighting with- 
ovt preheating. Never need cleaning. 
Absolute metering of fuel’by single con- 
trol. Rapid recovery of temperature head. 


\is . . . 
Write for Free Bulletin 
~ << o € 


. Ra-DIANT HEAT 
REFRACTORY SALES Co. 


l2th Street, Nt 
{anton, Oh 
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DESIGN hy, 





| Peat ear ol ge ‘sy 


(1 
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Manufacturing Company 
. Ms N EQUIPMEN 


CLEVELAND oT 
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Heat Treating Supplies 


= 


the QUENZINE STORY 


Low priced, more readily available carbon 
steels can often replace alloy steels when 
quenched in Beacon 

Quenching Oils with 

QUENZINE added 

For information on 

this new additive and 

other Beacon Brand 

Heat Treating Com- 

pounds write to... 





ALDRIDGE 
INDUSTRIAL OILS, Inc. 


3401 W. 140th St., Cleveland 11, Obie 
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DEMPSEY 
FURNACES 


GAS, OIL AND ELECTRIC 
BATCH @ CONTINUOUS 


ATMOSPHERIC - RECIRCULATING. 
PUSHER —ROTARY HEARTH — 
CONVEYOR — RADIANT TUBE - POT 
CAR-BOTTOM- ALUMINUM REVERBS. 


“Tailored by Dempsey” 





ie. Meal, 
DEMPSEY INDUSTRIAL FURNACE CORP. 
Springfield 1, Mass. 
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on-Case 


Anti-Carburizing Paint 


Applied to any part of a 
steel surface prior to car- 
burizing, Non-Caseprotects 
that specific portion from 
carburization and harden- 
ing. Easy to use, Non-Case 
is available in gallon cans. 


Write for Descriptive Literature 


THE CASE HARDENING 
SERVICE CO. 
3091 Mayfield Rd., Cleveland 18, O. 
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F&D FURNACES 


Engineered and Built to Your 
Specific requirements. 


Special and standard furnaces 
for annealing, normalizing, 
hardening, drawing, forging, 
heat treating. 


Free Descriptive Bulletin on 
Request. 








FLINN & DREFFEIN 
ENGINEERING CO. 
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Instruments 


eycrL 


U-TYPE * WELL TYPE + DUAL TUBE 


FLOW METERS 
DRAFT GAUGES 


For measuring pressure, 
vacuum and differential pres- 
sure of liquids and gases. 
Also a complete line of 
accessories. 
ASK FOR CATALOG C-12 
| THE MERIAM INSTRUMENT CO. 


10932 MADISON AVE. 
CLEVELAND 2, OHIO 


@ u-TYPE MANOMETER 








= 
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ome eat 
for Fast and Efficient 
HARDNESS TESTING 


‘ 


Pat Pe | 
Impressor 
ON ALUMINUM, COPPER, BRASS, BRONZE PLASTICS 
Works on the principle of forcing a hardened, 
spring-loaded steel point into the surface, the 
amount of penetration registering instantly on 
a dial indicator to give a dependable measure 
of hardness. Can be used in any position. Simple 
to operate. Ruggedly built. Thousands in use. 
Write for Bulletin 1689-1 
BARBER-COLMAN COMPANY 
1225 ROCK STREET - ROCKFORD, ILLINOIS 
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°K BUFFALO 
E. A. Mansfield 
Ellicott Square 


Control Engineering Co. 


51 Converse St. 


CINCINNATI 
Pearson Browne 
ist Nat'l Bank Bidg. 


MILWAUKEE 
P. Lindergren 


3748 W. Greenfield Ave. 


CLEVELAND 

Alloy Sales é Service 
Chas. Plant, Jr. 

8905 Lake Ave., Rm. 303 
DETROIT 

Gehringer & Forsyth 

16151 James Couzens Hwy. 
HOUSTON 

B. F. Coombs 

2221 Telephone Rd. 


LIST NO. 23 ON INFO-COUPON PAGE 140 
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NEW YORK CITY 
R. B. Steele 
254 W. 3ist St. 


PHILADELPHIA 
Towle & Son 
18 W. Chelton Ave. Bldg. 


PITTSBURGH 
Robt. A. Schmidt 
404 Frick Bidg. 


STANDARD ALLOY CO., INC. 


1679 COLLAMER ROAD + CLEVELAND 10 


NHIO 





Ns) Gl | @) D) at. 
for all kinds of 


WN\@) 7-4 5@) 04 
BOLD TANG ats 


for 


here Annealing 


ArmosP ntering 


Brazing & si 
Combustion” ' 
HardenobillitY Tess ominy 


ting 
Heat Tree bon Arc 
melting bY CO 


Melting in Crucibles 
metalluraic® —_— 


Powder Metalluray 
Research Work 


galt & Leo? Bot empering 


ThermocoUR® -gardization 


- bog 520! 
Auk for C stale 


a 


You tell Boder what you need. 


Boper ScIENTIFIC Co 


719-723 Liberty Ave. 
PITTSBURGH 22, PA. 
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Laboratory Testing and Inspection 








Headquarters for 
NON-DESTRUCTIVE TESTING 


and 


MEASURING INSTRUMENTS 


* * * 
ULTRASONIC & MAGNETIC 
INSPECTION EQUIPMENT 


Crack & Defect Locators 
Metal Sorters 
Ultrasonic Thickness Gages 


ELECTRONIC MICROMETERS 


For production measurement of precision 
components to within 0.000020 in. 


J. W. DICE CO. 


ENGLEWOOD, N. J. 
SEND FOR BULLETIN 21 
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If you want to perform 
Tensile or Brinell testing operations 
quickly and simply — contact 


Detroit Testing Machine Company 
9390 Grinnell Ave. + Detroit 13, Mich. 
LIST‘NO. 54 ON INFO-COUPON PAGE 140 


Solve 


INSPECTION 
DEMAGNETIZING 
SORTING 
PROBLEMS «c7Z 


MAGNETIC ANALYSIS 
EQUIPMENT 


quip t for uctive 
production inspection of steel bors and tu 
ing for mechanical faults, variations in 
composition and physical properties. Aver- 
age inspection speed 120 ft. per minute 

This Equipment is now employed by more 
than 40 Steel Mills and many Steel Fabrico- 
tors. 








ALSO MAGNETISM DETECTORS 





MAGNETIC ANALYSIS 
DEMAGNETIZERS 


Electrical Equip t for efficient producti 

demagnetizing of steel bers and tubing. 
When used with Magnetic Analysis Equip- 
ment inspection and d gnetizing can be 
done in a single operation. 


MAGNETIC ANALYSIS 
COMPARATORS 


Flectronic Instruments for production sort- 
ing of ferrous and non-ferrous materials 
and parts for variations in composition and 
physical properties. 








Inexpensive pocket meters for indicating 
magnetism in ferrous materials and ports. 


. » 
For information write Tes Test TELLS 


MAGNETIC ANALYSIS CORP. 








42-44 Twelfth St. Long Island City 1, N. Y. 
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our doily 


all je 
9 the some P© 
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ot OF one 
os Or8 5 $5.00 00 rs, 


4 AMERICAN STANDARDS 
TESTING BUREAU, INC. 





_ * . , 
KENTRON 
4a - 
micROoO 
HARONESS TESTER 


Applies 1 to 10,000 gram loads 
Write for Bulletin 


Kent Corre LAaBornatories 
PEEKSKILL NEW YORK 


LIST NO, 53 ON INFO-COUPON PAGE 140 
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Instruments, Metals, Metal Forms 





FOERSTER PROBOTESTER 


4 





Electronic 





quip t for 
inspection of irregularly shaped iron and 
steel parts for certain flaws. 


FOERSTER PROBOSCOPE 


Electronic 





NOW AVAILABLE 
FROM STOCK 


@ High Speed: 
T-1 to T-15, M-1 to M-56 


e High Carbon—High Chrome 
© Oil Hardening 
e Air Hardening 
e Water Hardening 
e Hot and Cold Work-Die Steel 
e Fast Finishing Steels 


COMPLETE WAREHOUSE 
FACILITIES 


STOCK LIST MAILED 
ON REQUEST 


RELIABLE 
STEEL CO. 








quip t for destructive, 
production inspection of regularly shaped 
iron and steel parts for certain flaws. 

For information write 


MAGNETIC ANALYSIS CORP. 


42-44 Twelfth St. Long Island City 1, N. Y. 
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USE OUR 


for 


Powder Metallurgy 
Fabrication 


and other 


Metallurgical Purposes 
EKSTRAND & THOLAND, Inc. 


441 Lexington Avenue 
New York 17, N. Y. 
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ULTRASONICS 


for rapid, accurate, non-destructive 
THICKNESS MEASUREMENTS 
and FLAW DETECTION ¢om one side 


AUDIGAGE® Thickness Testers 
Ranges 0.020” to 4” 

and 0.020” to 12” 
Ultrasonic Micrometer 
Direct-Reading 
Special Ranges as required 
Accuracy as high as +0.25% 


AUDIGAGE: 


ge 


RANSON 
\STRUMENTS. 


< a _ _ OSE 


439 FAIRFIELD AVE- STAMFORD+- CONN 
LIST NO. 81 ON INFO-COUPON PAGE 14 
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Literature 


on Request 








“*SILVERCOTE''® 


BERYLLIUM 


rn 
COPPER 


COPPERWELD + SILVER PLATED WIRES 
OTHER NON-FERROUS 


rounn WIRE riar 


yor 
SPRINGS 
FORMS 
ELECTRONICS 
SPECIAL PURPOSES 


LITTLE FALLS ALLOYS 


INCORPORATED 
189 Caldwell Ave. + Paterson 1, N. J. 
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G 


Stainless Steel in strip, sheet, bors, tubing ond 
accessories 

Cold Finished Steels in al! stendord shapes 
ond carbon analyses 

Spring Steels in Blue Tempered and Polished 
Coils, Cold Rolled Annealed Coils and Straight 
Lengths in 1070 and 1095 Carbon grades and Hot 
Rolled SAE 1095 and 9255 Bors. Wires include 
Polished Music Spring Wire, Black Oil Tempered 
Spring Wire 

Cold Rolled Sheets — Cold Rolled Strip in 
coils and straight lengths, all tempers, slit, 
sheared and round edge 

Planet Drill Rods Rounds sizes from 013 to 
2 in. flats and squores 

Aluminum Sheets in coils and straight lengths 
in all olloys.-Aluminum Bars and Rods. 
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Metals, Metal Forms, Metal Forming 





Corrugating and any 
straight-line production 
bending can be done to 


hairline accuracy Steelweld Presses for 


bending, forming, blank- 

ing, drawing and multi- 

ple-punching opera- 

tions. Complete line for 

all size metal to 1%” x 
F ‘hr - Steelwelds have heavy duty one-piece 
Large holes can be 20-0". Write for free welded frames that stay rigid for life 
ae ane be pecten te 2010. of catalog No. Machinery is top quality throughout and 


~ Je. easy to maintain 
Conical sections are quick to 150 at a time. 2010. 


ly formed with standard 


bending dies by use of the THE CLEVELAND CRANE & ENGINEERING CO. 


5941 East 261)st Street . Wickliffe, Ohie 
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WHITELIGHT BA: Sega.’ a 
MAGNESIUM ALUMINUM 


our comprehensive independent Fi — *«4) 1h 
eee ae tae UU LINTON td 
Hollow Extrusions @ Piate © Strip male to Sour 
@ Pipe @ Wire @ Welded and r SPECIEIGATIONS 


Riveted structures and assemblies i A 


ee 


COMPRESSION « TORSION « 
FLAT+ EXTENSION*+ AND 
SPECIAL TYPE SPRINGS 


WHITE METAL ROLLING 


METAL STAMPINGS AND 
& STAMPING CORP. WIRE FORMS 
82 Moultrie St., Brooklyn 22, N.Y. 


Sales Office JOHN EVANS’ SONS, Inc. 
376 Lafayette St., New York 3, N. Y. 


LIST NO. 67 ON INFO-COUPON PAGE 140 LIST NO. 45 ON INFO-COUPON PAGE 140 
































IF it's intricate or simple... large or small production 
any metal you name - Investigate the C. A Dahlin 
facilizies for dependable service and quality workmanship. 
Write today for the C. A. Dahlin Special Bulletin. 


- DAHLIN COMPANY 


2729 CLYBOURN AVENUE . CHICAGO 14, ILLINOIS 
Phone LAkeview 5-9116 
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Welding, Brazing, Fluxing 





UJ SILVER BRAZING 
PRODUCTION 


with 
Stress-Relieved 
“No-Tangle” Notch-Coil 
Silver Brazing Rings 
and Coined Washers 


Made from Silfos and Easy-Flo 
in any diameter. 
Write NOW for samples 


LUCAS-MILHAUPT 
ENGINEERING COMPANY 
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Use Atlantic Fluxes 
ALUCO... 


For degasifying ond purifying alu- 
minum alloys. Assures uniformly sound, 
dense grained castings. Used in rever- 
beratory and crucible type furnaces. 


ALUCO'S’... 
Specially compounded for die cast- 
ing aluminum-base metal and per- 
manent mold castings. 
MAGNESAL... 
Used for removing magnesium from 
aluminum alloys 
ALUCO ‘GR’ & ‘DG’... 
For grain refining and degasifying 
aluminum and its alloys. 


Atlantic Chemicals & Metals Co. 


1921-27 NORTH KENMORE AVENUE 
CHICAGO 14, ILLINOIS, U.S.A. 




















USE HANGSTERFER’S 


CUTTING 
COMPOUNDS 


for 
Broaching 
Milling 
Tapping 
STAINLESS STEELS 
and 
TITANIUM 
Smoother finish 


Greater tool life 
Increased production 


HANGSTERFER’S 
LABORATORIES, INC. 


21 Cooper St. + Woodbury, N. J. 


LIST NO. 85 ON INFO-COUPON BELOW 
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PROTECT METALS AGAINST 


RUST 
) CORROSION 

SCRATCHES 
(Renasion 


Extensive laboratory facilities are at your 
service for any rust, waterproofing, or 
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READERS’ INFO-COUPON SERVICE, METAL PROGRESS 
7301 Euclid Avenue, Cleveland 3, Ohie 


hecked at the right, on the advertisements in the 





Please send further inf i es 


Bulletin Beard with numbers | heve listed below — 


(Bulletin Board Item Number) _ 
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(Please check) 

Send Catalog Nearest 

or Engineer- Source of 
ing Date Supply 








ANT 


4 


MANUFACTURERS AND PROCESSORS OF STAINLESS AND HEAT RESIST 
ARC WELDING ELECTRODES 
ALL ANALYSES—COATED, STRAIGHTENED AND CUT, OR COILED FOR 
AUTOMATIC WELDING 


Tip. 

THE PAGE 
FOR A 
Goon Tip/ 


—— eee 
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MISCO z-: 


HEAT RESISTING 
ALLOYS 


IN ROLLED MILL FORMS 


Sheets Plates —_ Rounds @ Squares Hexagons @ Flats Angles. 


Channels LJ Sections by Tt @) Nuts 


Welding Rod = 








MISCO METAL (35 Ni-15Cr) 
Gas Carburizing Baskets 





SPECIFY Mis-Cor containers for superior strength and maxi- 
mum heat resistance for carburizing and quench operations 
from 1500 to 1800°F. Mis-Cor fabrications combine Misco 
Metal (35 Ni-15 Cr-114, Si) the best heat resisting alloy for 
carburizing and quench applications with obvious strength 
advantage of corrugation. Order Misco Metal sheet from 


Detroit warehouse stocks. 


If you do not receive our 
Monthly Stock List — Write for 
it. Whenever you need rolled 
heat resisting alloys always 
check the Misco Stock List first. 


OUR BUSINESS IS 
WAREHOUSING 
ROLLED ALLOY 

MILL FORMS 


ROLLED PRODUCTS DIVISION 
Michigan Steel Casting Company 


One of the World's Pioneer Producers and Distributors of Heat and Corrosion Resisting Alloys 





4815 BELLEVUE AVE. + D 


ETROIT 7, MICHIGAN 
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én Electro-Machining 


(Continued from p. 89) 
undertaken to acquaint tool users 
and others with the critical diamond 
bort supply problem, and to dis- 
courage any wasteful use. 

4. A committee should be set up 
to disseminate present and future 
pertinent information dealing with 
machining and grinding processes 


‘. for use of governmental agencies. 
By-poss . 
domper closed Z 
amas SUMMARY 


Conservation of diamond bort is 
imperative in the face of mounting 

Aero Liquid demand for diamond wheel grind- 
in ing of carbide cutting tools, chip 

— breakers, milling cutters, broaches, 


projectile cores, dies and other 

Heat Ss maton hard-to-machine elements such as 
Fresh Air © Element components of turbojet engines. 

entering \ New electro-chemical, electro- 

7. ES. mechanical and ultrasonic processes, 

= plus combinations thereof, promise 

XC d nger z to take over some of these difficult 

- machining and grinding jobs. Most 

of them are worthy of more inten- 

















U.S. Reissue sified research and development, 
Patent Nos. 22,533 leading as rapidly as possible to 
and 22,553 large-scale industrial testing. 

A limited number of machines 
E . ‘ is becoming available for practical 
Extends quenching capacity without extra water or evaluation of the new techniques. 
cooling tower. Before substantial savings of dia- 
mond bort can be realized, there 
Quickly pulls down heat at initial peak load must be thousands of commercially 
af Quenching operable units, based on one or 

5S more of the new processes. A more 
“Balanced Wet Bulb” Control holds quench bath weaepoons appreciation of the 


: se problem is a matter of major im- 
at proper temperature, heating if needed to start portance. gS 


after shut-down, and cools or heats by automatic 
control. Protecting Metal 





Saves cleaning expense as compared to cooling tower Surfaces With Paint 
which picks up acids and fumes from air. 


eh AR tm 


(Continued from p. 81) 
underwater exposure. It is, thus, 
USED IN THE MANUFACTURE OF OVER more important that the coating be 
APPLICATIONS 400 PRODUCTS INCLUDING an electrolytic barrier than a mois 
ture barrier. 

The diffusion of electrolytes 
through organic membranes has 
been studied at the laboratories of 
the New Jersey Zine Co. It was 
found that the electrolytic resist- 
ance of a paint system is largely 
dependent on its resistance to the 


Pe 4 1 . . li t diffusion of ions and does not seem 
or be Pp im increasing proc uction, saving of cooling water, to be materially affected by varia- 


write for Bulletin #120. Address tions in its water permeability. The 


good agreement between the rela 


NIAGARA BLOWER COMPANY [| !% revstance to the dutosion of 


: ' sodium chloride and the relative 
Over 35 Years’ Service in Industrial Air Engineering resistance to the passage of the 
Dept. MP, 405 Lexington Ave. New York 17, N.Y. electrolytic current led to the con- 
clusion that salt diffusion is the 
property which controls the elec- 
(Continued on p, 144) 


Quench Oils Aluminum, copper, steel, nickel and alloys. 
Cutting Oils Diesel, aircraft, automotive and other engines. 
Lubricating Oils Chemical processes, plastics, adhesives. 
Cooling water and Gears, bearings, forgings and castings. 
brine Wire, controls, electronic products. 
Cooting gas and Ammunition, explosives, shells, ordnance, firearms, 
compressed air Farm machinery, tools, hardware. 


Experrenced District Engineers in all Principal Cities 
A 
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a few words about alloy steels 


If you are faced with the problems of alloca- 
tions and shortages of the alloy steels you've 
been accustomed to use, you can probably 
make your job easier by shifting to Republic 
alternate grades or boron type alloy steels. 


Republic has been producing boron steels com- 
mercially for more than 10 years. In that time 
we have made more tons of boron steels than 
any other alloy producer. Which means that 
we have solved more problems of shifting to 
boron alloys, have assembled more knowledge 
about the boron grades than any other producer. 


Our 3-Dimension Metallurgical Service can 
give you the help you need to switch your 
production to alternate alloys or boron steels 
quickly and with the fewest headaches. A 
Republic Field Metallurgist analyzes your 
products and production set-up right in your 


A 
i; = 
i; 


—— 


or, where you can use Boron Steels, we can help you 


plant. Then he goes over your case with the 
other two members of the 3-Dimension team... 
the Republic Mill and Laboratory Metallurgists. 


The result? If the parts you are making 
from alloy steels are adaptable to boron 
steels, you'll get expert answers and recom- 
mendations that will speed you into boron- 
grade production promptly. 


Boron steels aren't always the answer, may 
not solve every problem ... your Republic 
Field Metallurgist will give you honest 
advice, backed by Republic 3-Dimension 
Metallurgical Service. 


When may we call? 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES . CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


[REPUBLIC | 


ALLOY STEELS 


Other Republic Products include Carbon and Stainless Steels—Sheets, Strip, Plates, Pipe, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 
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Gunning Blazecrete refractory lining on a boiler wall. 


You get longer-lasting refractory 
linings with J-M BLAZECRETE 


Blazecrete* is Johns-Manville’s hydraulic 
setting refractory that you mix with water 
just as you'd mix ordinary concrete. Ap- 
plied by gunning or slap-troweling, it 
builds linings that stand up longer in 
severe service. 

You'll find that Blazecrete linings re- 
sist spalling, withstand slagging action, 
and are not harmed by rapid changes of 

temperature. In foundries 
. where refractories take 


3X BLAZECRETE 


3000F 
Unusually effective for heavy patch- 
ing, especially where brickwork is 
spalled or deeply eroded. Excellent 


For temperatures through 


real punishment . . . Blazecrete has in- 
creased ladle-lining life and lowered 
application cost. 

Lining jobs move fast with Blazecrete, 
too. There’s no laborious ramming or 
tamping required. And Blazecrete will 
not harm workmen’s hands. 

To meet various operating tempera- 
tures and service conditions, there are 
three types of Blazecrete . . . each a dry 
mix that can be stored indefinitely: 


for building and repairing forge 
furnace linings, lime kilns, burner 
blocks—and for lining ladles in fer- 
rous and non-ferrous foundries. 


STANDARD BLAZECRETE 


For temperatures through 2400F. 
For building new and repairing old 
refractory linings. Makes repair 
Can be 


work easier and less costly 


used by boiler manufacturers to re- 
place fire clay tile in wall construc- 
tion. Standard Blazecrete does not 
require pre-firing. 


L. W. BLAZECRETE 


For temperatures through 
An insulating refractory 


2000F. 
light in 
weight, low in thermal conductivity. 


For building new linings and repair- 
ing old. Adaptable and economical 
for many other applications. 


All Blazecrete products harden on air curing . . . can 
then be fired or left standing indefinitely. For further 
details, send for Brochure RC-28A. It also tells about 
Blazecrete’s companion material, Firecrete* . . . the 
hydraulic setting castable refractory for making spe- 
cial shapes and linings. Just write Johns-Manville, 
Box 60, New York 16, N. Y. In Canada, 199 Bay 


Street, Toronto 1, Ontario. 


Reg. U.S. Pat. OF 


Johns-Manville BLAZECRETE 
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Protecting Metal 
Surfaces With Paint 


(Continued from p. 142) 
trolytic resistance of a paint sys- 
tem. Results of additional tests on 
the use of salt-diffusion rates in the 
evaluation of metal-protective coat- 
ings were reported at the 119th 
meeting of the American Chemical 
Society. 

Selection of Pigments — Consist- 
ently good results were obtained 
with zine chromate, red lead or 
zinc yellow (ZTO chromate) and 
zine oxide pigments. Chrome yel- 
low, which gave relatively poor re- 
sults in the bodied oil vehicle, 
showed surprisingly good resist- 
ance to salt diffusion in the more 
waterproof alkyd and phenolic res- 
ins. Zinc yellow, on the other hand, 
gave fair results in the related lin- 
seed oil and alkyd resin vehicles 
and fell down completely in the 
highly water-resistant phenolic and 
polyvinyl butyral vehicles. The 
chemically inert pigments, iron ox- 
ide and silica, gave much more im 
permeable films in the highly 
water-resistant phenolic and poly 
vinyl butyral matrices than in the 
air-drying linseed and alkyd resin 
coatings. 

In general, the tests showed that 
the incorporation of a pigment into 
the phenolic and butyral resin ve- 
hicles resulted in some degradation 
of salt impedance; if the pigments 
did not give other desirable prop- 
erties, their use in these vehicles 
would hardly be justified. With 
these special types, the question is 
not so much which pigment or 
pigment combination will pro- 
vide the greatest improvement in 
the protective value of the coating, 
but rather which pigment will 
cause the least possible loss in the 
superior protective properties of 
the binder. 

For the polyvinyl butyral vehi- 
cle, these pigments are red lead, 
ZTO chromate, aluminum powder 
and zine dust. Their use is sup- 
ported, partly at least, by practical 
exposure tests which demonstrated 
that the outstanding metal-protec- 
tive properties inherent in poly- 
vinyl butyral-type vehicles can be 
realized when they are pigmented 
with ZTO chromate. Paint systems 
pigmented with red lead, ZTO 
chromate, zine dust and zine oxide 
exhibit a high resistance to the dif- 
fusion of sodium chloride, and also 
show good anticorrosive properties 
in underwater exposure. However, 
practical experience has demon- 

(Continued on p. 146) 





... last 5 times longer 


Automotive parts go through this furnace from cold, to 2100F, to cold, in 
1 hour and 10 minutes. It's brazing on a volume basis 


The fixtures holding the parts were formerly made of a special heat-resisting 
alloy. These warped badly, and the parts often stuck to the fixtures. Attempts 
to overcome the warping by making the fixtures thicker resulted in fixtures 
which absorbed most of the furnace heat. They also added considerable load 
on the roller hearth. 

When replaced with CARBOFRAX silicon carbide refractory fixtures, the 
weight per loaded tray was nearly halved, sticking was eliminated, and the 
fixtures now last 5 times longer. The new fixtures, of course, cost far less than 
the alloy. 

Think what these advantages add up to in terms of labor, materials and 
down time . . . savings you may be able-to duplicate where heat resistant metals 
are used in furnaces (e.g. skid rails, muffles, radiant tubes, roller hearths, etc. ) 
For further data address D. t. C-82. Refractories Div., The Carborundum Co., 


Perth Amboy, N. J. 


Use Super Refractories by 


CARBORUNDUM 


“Carborundum” and “Carbofrax” are registered trademarks which indicate manufacture by The Carborundum Company. 
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Forged Sleeves: 12%" OD « 9” 1D x 6%" long 


for complete service 





G. 0. CARLSON, INC. 





forged and rough machined 





these stainless steel sleeves 





Producing stainless steel forgings is not easy. That is 
why many plants turn this work over to the experienced 
personnel of G. O. Carlson, Inc. The forgings illustrated 
are special sleeves made of Type 302 stainless, formed 
first as rings and then rough machined in the Carlson 
machine shop. Products such as these forgings are made 
at substantial savings because Carlson's technical 
knowledge, practical skill and specialized equipment com- 
bine to doa faster job with less waste of valuable material 
Forgings, heads, diameters, rings, plates and other 
stainless steel specialties are regularly made by us to 
neet the most rigid chemical industry standards 
Contact G. O. Carlson, Inc. for your needs in 


stainless steel 


Stainless Steel is our only business 


. and we know it 


CARLSON, inc. 


Stainless Steels Exclusively 
300 Marshalton Road, Thorndale, Pa. 
PLATES « FORGINGS « BILLETS « BARS « SHEETS (No. 1 Finish) 
District Sales Offices in Principal Cities 
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Protecting Metal 
Surfaces With Paint 


(Continued from p. 144) 
strated repeatedly that vehicles pig- 
mented with zinc yellow give 
coatings of excellent anticorrosive 
properties in spite of a marked 
tendency to blister during pro- 
longed underwater exposure. It is 
probable that zinc yellow paints do 
not owe their superior properties 
to a high resistance to the diffusion 
of salt, but rather to the passivating 
effect of the soluble chromate ions 
they contain. 

Thus, it may be concluded that 
a protective paint coating repre- 
sents a compromise between many, 
often contradictory, properties; no 
single film property absolutely de- 
termines the over-all behavior of 
the paint coating during service. @ 


German Report on 
Welding in the U.$.* 


— development of welding has 
been greatly accelerated during 
the last war and the post-war pe- 
riod, although the actual progress of 
welding technology varies widely 
in the different fields. Thus, for 
example, riveting is still the pre- 
dominantly used method of bridge 
construction; in general, welding is 
the most widely used process for 
joining metals. (Reviewer's com- 
ment: It is inferred here that the 
application of welding to bridge 
construction has not been developed 
in U.S.A.) Also noteworthy is the 
freely continuous way in which 
welding is combined with other 
joining methods on the same piece 
of work. Another common practice 
is the combination of various weld- 
ing and soldering (or brazing) 
processes on the same job. 

With respect to the application 
of various welding, soldering or 
brazing processes, the following 
points are stated in summary 

1. Manual are welding is the 
predominant fusion welding proc- 
ess; coated electrodes are used 
exclusively. “Deep-burning”, “con- 

(Continued on p. 148) 

* Abstract of “Welding Technology 
in the U.S.A.”, by H. Von Hofe, E. 
Kauhausen, H. Koch, K. L. Zeyen and 
E. Zorn, Schweissen und Schneiden, 
Vol. 3, December 1951, p. 359-370. 

Observations made by the German 
members of Tour Group 5 (Welding 
and Joining) during their visitations 
to American plants as part of the 
program of the first World Metal- 


lurgical Congress are reported in this 
article. 





ELEVATOR FURNACE NEARS 10 YEARS SERVICE OF CONSISTENT, ACCURATE TREATMENT OF HIGH-QUALITY ALLOY SHEET 


Reynolds Metals Co. 


Says “G-E Furnaces 


Meet Heavy Schedule, Need Few Repairs” 


Their Listerhill, Alabama, plant is now operating at full 


capacity to meet the ever-increasing demand for alu 
minum. And to meet this high production schedule, 
Reynolds depends on many types of G-E electric fur 
naces for annealing, aging and solution heat-treating. 


MR. M, A, J. PHILLIPS, Reynolds Vice-president, says, 
“‘We are very pleased with the dependable service our 
G-E furnaces give with little downtime.” One of his engi- 
neers adds, ‘‘Uniform heat distribution is very important 
in aluminum heat-treating, and the consistent high 
quality work our G-E furnaces turn out proves the 


importance of properly locating heating elements and 


SEVEN DAYS A WEEK this roller-hearth furnace works around- 
the-clock to heat and spray-quench bars and rods at 950 F 


designing the circulation equipment to fit the loads.” 
ALUMINUM FABRICATORS, as well as prime producers 
like Reynolds, can profit by using G-E furnaces for their 
heat-treating operations 

TAKE ADVANTAGE of G-E experience in heat-treating 
of aluminum. Call the nearest G-E sales office for the 
services and recommendations of their experienced In 
dustrial Heating Specialist on your heat-treating prob 
lem. General Electric Company, Schenectady, N.Y 


GENERAL @@ ELECTRIC 


100 TONS PER CHARGE are annealed in this metal-lined truck 
furnace. Highest-quality stock results from uniform heating 
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PRECISION a tact” and other special types of 


electrodes are used very seldom 


BURNER é and, in fact, are unknown in many 





places. Welding is usually carried 
out with alternating current, how- 
ever, there are a few firms that pre- 
fer to use direct current. 

2. Nearly all are welding is car- 
ried out as shielded-are welding. 
Automatic carbon-arc welding was 
found in only one establishment, 
and even here it was about to be re- 
placed by the shielded-are method. 
The semiautomatic shielded-are 
process is also gaining in impor- 
tance. The English “Fusare” proc- 
ess is not used in the United States. 
However, we did see an American 
unit called a “fire cracker” which 
operated on the same principle. 

3. Inert-gas-shielded arc weld- 
ing processes are found to be grow- 
ing rapidly in importance. The 
rapid progress of “Aircomatic” 
welding is particularly noteworthy. 
These processes, when used for 
joining light metals, copper alloys 
and such, produce superior weld- 
ments and very high welding speeds, 
This precision built Mercoid JMI Pyra- and can also be used vertically. 

. ae ‘ : Papeaess } 4. The various electrical resist- 
therm provides positive protection against flame or ignition failure 

of automatic oil burners. The Pyratherm, actuated by Chace Thermo- spot-seam and butt welding, find 
static Bimetal, insures having the ignition circuit closed before every extensive application in American 
starting operation of the burner. The safety mechanism operates on mass production. They are often 
a closed circuit principle; opening of any circuit prevents burner used together with other joining 
operation until it has been returned to the normal starting position. processes. 

Gas-flame methods are used 
mainly for flame cutting, brazing, 


PERFORMANCE # 


6 
; 
, 








Product of 
The Mercoid Corp. 
Chicago, Illinois 


ance welding processes, such as 





During normal operation, the rise in stack temperature will actu- 
ate bimetal coil “A” in the stack and cause heater coil “B" to move spraying and flame hardening. 
away from bimetal loop "C" and open ignition switch “D" Should Flame cutting (both manual and by 
ignition fail to occur when the burner is started, heater coil “B” machine) is used to a much greater 
remains within bimetal loop “C” as the stack temperature does extent than in Germany. Powder 
not rise. The current flowing through coil “B" heats up the bimetal cutting is also widely used now. 
loop “C" and stops the burner after the predetermined time has For mass production, furnace braz- 
elapsed for which the safety has been set. In the event of flame ing with protective atmospheres is 
failure, the stack temperature lowers causing the heater coil “B” preferred over flame brazing. Metal 
to move into bimetal loop “C” and after predetermined time, spraying ts wed for the anme pur. 


. ug *s as in Germany. Nevertheless 
safety switch “E” releases and stops the burner. ages aren sdisauaber ge -W- 
it is evident that the use of this 


if the actuating element of your new control device is thermo- process is not very widespread in 
static bimetal, Chace can furnish it completely fabricated, ready the United States. 
for assembly. Our 29 types of bimetal are available in strips, Welding processes such as 
coils, random long lengths and welded or brazed sub-assem- thermit, water-gas, “Fesa-Weifel” 
blies. Before proceeding with your next design, consult our gg geo ap pa ee a 
application engineers, recognized authorities on temperature te oe nh Peper nec 
responsive devices, or write today for our new 32-page book- well sfvenced as the Germecns. 
let, “Successful Applications of Chace Thermostatic Bimetal,” probably because there is not the 
containing condensed engineering data. same need to conserve material. 

The extensive use of clamps and 


similar equipment is also worth 
W. M. CHACE co. noting. Heat treating after welding 
TF , Malic Bi Tt; " is much the same as in Germany, 


except that much larger parts are 
1626 BEARD AVE., DETROIT 9, MICH aniimaad an - sh0) aie 
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MOE MeN, SUP PERS 
No Attack on Base Metal...Fast Action 


UPPER PHOTO 

Highly polished sandwich grill cov- 
er. Right half stripped with Metal 
Stripper “A Note smooth bright 
surface ready for replating. Small 
ports may be stripped by basket or 
bulk processes. 

LOWER PHOTO 

Silver soldered gun parts. Top shows 
work with excess solder formerly re 
moved mechanically. Bottom shows 
port cleaned with Metal Stripper “A 
Result: o cleaner part free of scratch 
es at lower cost. Photo courtesy High 
Stenderd Mfg. Co., Hamden, Conn 


METAL STRIPPER “A” is an alkaline material used at room temperature to 180° F. for rapid strip- 
ping of nickel, copper, zinc, cadmium and silver. No attack on base steel. 


METAL STRIPPER N-165 S is a neutral material that is added to acids for rapid dissolving of nickel, 
lead, tin, zinc and cadmium from copper base alloys. 


Work is immersed in an acid solution containing 1 Ib. per gallon of Metal Stripper N-165 S from 
150-180° F. Acids used are sulphuric, hydrochloric, sulfamic and fluoboric acids. Rate of stripping is 
from 0.001” to 0.008” per hour. 


ZINC STRIPPER is an alkaline material used in a steel tank that rapidly strips zinc from steel with- 
out current. Solid zinc, electroplated zinc and hot galvanized coatings are readily dissolved. Operating 


temperature is 200-210° F. 


WRITE Enthone for advice and information on stripping of defective plated work and the selective 
dissolving of metals. Also ask for Enthone check list of 60 products for better metal finishing. 


METAL FINISHING N | OC) N ELECTROPLATING 
PROCESSES ” : 


CHEMICALS 


442 ELM STREET 
NEW HAVEN, CONNECTICUT 
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=== AMERICAN’ CHEMICAL Ene iN’ te OMPANY’ 
AMBLER NA. 
Technical Service Data Sheet 
Subject: INDEX OF ACP CHEMICALS FOR METAL 
PRESERVATION AND PAINT PROTECTION 





OPERATION 


ACP CHEMICAL 








Preparation for Pomrting 


ALUMINUM 


= 
Protectian from Corrosron 


**DEOXIDINE” 
**DURIDINE” 
“ACP RIDOLINES AND RIDOSOLS” _ 
| “"ALODINE™ 
**DURIDINE” 
“*DEOXIDINE’’_ 
*ALODINE™ 








| Brightening 
l Cleaning 


Ca 





Corrosian Preventian 
Soldering Flux 


| “aCP BRIGHT DIP” 

~~) “DE OXIDINE” 

BP *‘DURIDINE” 

_| “ACP RIDOLINES AND RIDOSOLS” 
“DEOXIDINE™’ 

ef "CURROTEK 

| “CUPROTEK™ 

l*FLOSOL” 





Brightening _ 
Cleaning 


| Cleaning for Painting 


| Coating Stee! with Copper 
| Corrosion Prevention 
| Scale Modification 
Soldering Flux 
Stripping Coppér Coatings 


COPPER, BERYLLIUM, 


“T*CUPROTEK™ 


**ACP BRIGHT DIP"’ | 
“DEOXIDINE” 

**DURIDINE”’ 

“ACP RIDOLINES AND RIDOSOLS"” _ 
“*DEOXIDINE” 

“CUPROTEK"”’ 

““CUPRODINE” 


SE eS a | 


| “RIDOXINE™ 
[“FLOSOL” a 
"ACP COPPER STRIPPING SOLUTION” 





Cleaning 


| Corrosion Proofing 
| Point Bonding 
| Phosphate Coating, in Preparation for 
Painting 
| Soldering Flux 
| 


ZINC, AND CADMIUM | AND COPPER ALLOYS 


GALVANIZED IRON, 


**DURIDINE”’ 
“ACP RIDOLINES AND RIDOSOLS” 


“ZINODINE” _ 
“ZINODINE” 


**FLOSOL” 





. 

| Chromate Coating, in Preparation for 
Painting 

[ Cleaning 


| Cleaning for Painting 


Coating with Copper 
} Drawing and Extrusion 
| Point Bonding 


I Paint Stripping 
Phosphate Coating, in Preparation for 
Painting 


IRON AND STEEL 


t Phosphate Coating, to Protect Friction 
| Surfaces 
| Pickling with Inhibited Acids 
| Rust Prevention for Unpainted Iron 
[Rust Proofing 


| Ruse Removal —Brush, Dip, or Spray 
| Soldering Flux 


**CROMODINE” : P 

“ACP RIDOLINES AND RIDOSOLS™ 
“DEOXIDINE™ 

“DURIDINE”’ 

“CUPRODINE” _ 

“GRANODRAW” 

““CROMODINE™ 

“DURIDINE”’ 

“"GRANODINE” 

**PERMADINE” 
“THERMOIL-GRANODINE’ 
“CAUSTIC SODA AND SOLVENT NO. 


“*DURIDINE” 
““GRANODINE” 
““PERMADINE”’ 
**THERMOIL-GRANODINE”’ 


‘*THERMOIL-GRANODINE”’ 

“"RODINE™ 

“PEROLINE™ 

no 
ore GRANODINE” 

SIT DIN 

PLOSOL 





| Cleaning 
| 


MAGNESIUM 


*“*DURIDINE”’ 
“ACP RIDOLINES AND RIDOSOLS"” 


“RODINE (M-200)’* 





Cleaing _ 

Coating with Copper 
(Pickle lishing — 
Soldering Flux : 


STAINLESS 
STEEL 








“DEOXIDINE’’ 

““CUPRODINE™ 

"RODINE™” 
“FLOSOL™ 














WRITE FOR DESCRIPTIVE FOLDERS ON THE 
ABOVE CHEMICALS AND FOR INFORMATION ON 
YOUR OWN METAL PROTECTION PROBLEMS 


METAL PROGRESS; PAGE 150 





German Report on 
Welding in the U.S. 


(Continued from p. 148) 
stress-relieved. Furnaces of corre- 
sponding larger dimensions are 
used for this purpose. 

The organization of welding 
operations varies widely among in- 
dividual firms. Some firms meticu- 
lously design and test every welding 
job in the laboratory before actu- 
ally going into mass production. 
The workshop then has detailed 
instructions in the form of welding 
plans. Inspectors are employed for 
the purpose of control. Usually 
these inspectors only examine the 
external appearance of the weld- 
ments. Radiographic examinations 
are only carried out on samples. 
Methods such as ultrasonic testing 
find little application. 

It is remarkable that, on the av- 
erage, the specifications allow sub- 
stantially inferior appearance of the 
weldments. However, experience 
with these welds over a period of 
years has proved them to be satis- 
factory; there is no cause to be 
meticulous merely for the sake of 
appearance. 

Many firms train their own 
welders. There exists considerable 
disagreement with respect to the 
length of training required, and the 
levels of that training. In general 
it appears that welders are qualli- 
fied to do only one given job. A 
broad foundation of training, as is 
customary in Germany, is looked 
upon as superfluous and uneconom- 
ical in America. 


PREDICTED DEVELOPMENTS 


The authors feel that it may be 
somewhat rash to make predictions 
about future developments in weld- 
ing in the U.S.A. However, they 
believe that certain trends are well 
established and a summary of their 
predictions follows: 

1. Welding technology will gain 
further application and in so doing 
the welding industry will expand. 
Certainly, welded bridge construc- 
tion will be initiated. 

2. Within welding technique it- 
self, there will be a further increase 
in the use of automatic methods. 
In the inert-gas-shielded arc weld- 
ing field, manual are welding will 
be superseded to an increasing ex- 
tent by shielded-arc welding. 

3. Gas-shielded methods (such 
as Heliare and Argon arc) will be 
just as far advanced as the Air- 
comatic method for the welding of 

(Continued on p. 152) 
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High-Temperature 
Furnace 


WELDING INCONEL feeder spirals to inner 
Inconel shell of a perlite expansion fur- 
nace. This shell, in which the mineral is 
pre-heated and then “popped” at tempera- 
tures ranging to 2000° F., is suspended 
only at the ends, and rotates constantly. 
Use of Inconel minimizes sagging, reduces 
crust formation, scaling and abrasion, and 
provides rapid heat transfer. —> Furnace 
in operation, with raw ore being dropped 
into burner flame. Jl/lustrations by 
courtesy of The Perlite Corpo- 
ration, Lansdowne, Pa. 


Boosts Production of the “CINDERELLA MINERAL” 


Twelve years ago, it was commercially unknown. 

Today, there’s a demand for more than 18 million cubic feet 
a year. And the limit is nowhere in sight. 

That’s the Cinderella story of perlite, a glassy volcanic mineral 
found in the Rocky Mountains. 

First used in place of sand as a concrete and plaster aggregate, 
perlite has now proved its value in many other fields. It is used 
in drilling muds and oil well cements...as a filler in plastics and 
resins...even as packing material for fragile merchandise. 

In theory, the processing of perlite is fairly simple. You crush 
the mined or quarried ore (which is nearly 75% silica), and then 
heat it to a high temperature. Entrapped water vaporizes, and the 
ore pops like corn, expanding to 10 times its original volume. 

There’s the finished product! And many times, too, the proces- 
sors of perlite also look at a “finished” furnace. For processing 
temperatures that sometimes exceed 2000° F. play hob with 
ceramic linings. Heating and cooling bring on spalling. Even the 
rough ore particles themselves do plenty of damage. 

As production demands soared, a way had to be found to beat 
these furnace problems. And it was — with Inconel®, the high- 
temperature alloy so widely used in jet-engine combustion 
chambers and metal heat-treating equipment. 

Long known as one of the most durable high-temperature metals, 
Inconel resists wear and abrasion. It helps protect product purity. 
It reduces clinker formation...scaling... buckling ...corrosion. 
In perlite furnaces, Inconel promises a service life up to 5 times 
that of firebrick. 

Right now, Inconel is on extended delivery because so much is needed 
for defense. But if you have any type of metal-failure problem, Inco’s 
High-Temperature Engineers may be able to help you. Write us for your 


copy of the “High-Temperature Work Sheet,” a simplified form on which 
to describe your problem. No obligation. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, New York 5, N. Y. 
Fixcon INCONEL ... for long life at high temperatures 
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MARTINDALE 
ROTARY BURS AND FILES 


Made of high-speed steel. Produced 
in our own factory where uniform hard- 
ness is assured by heat-treating in elec- 
tric furnaces on which the temperature 
is closely controlled by electric eyes. 


AF (Piles) 


Sets AB & AF 
!” $11 
2 to 11 sets ; 9 
12 or more 8 


Per Set 
05 net 
5 net 
5 net 

The above sets, with \” diameter 
shanks, are composed of the 8 most 
popular sizes for general use. 

Over 200 sizes and shapes (total over 
75,000 pieces) are carried in stock for 
immediate shipment. 


METAL-WORKING SAWS 


Made of 18-4-1 High Speed Steel in 
4 types for ferrous and nonferrous metals 
Diameters range from 1%" to 4”. 


“MOTOR-FLEX” 
GRINDERS 


These high- 
quality, port- 
able _flexible- 
shaft tools are 
made in 7 
types for oper- 
ation on bench, 
floor, or over- 
head. 


Write for 64-page Catalog No. 28 


covering above and many other products 
for maintenance, safety, and production, 


MARTINDALE ELECTRIC CO. 


1372 Hird Avenue, Cleveland 7, Ohio 
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German Report on 
Welding in the U.S. 


(Continued from p, 150) 
nonferrous metals and alloy steels. 
4. The design and 
analysis of welded joints will be 
improved. 


structural 


Extensive research on 
this subject is being carried out un- 
der the Subcommittee on Structural 
Steel and Pressure Vessels of the 
Welding Research Council. 

+. The standardization of mate- 
rials, equipment, tests and design- 
ing methods will become more 
extensive. 

6. Finally, welding techniques 
will progress rapidly in all fields, 
and advancements will be made in 
the production of welding machines 
and equipment, as well as the ap- 
plication of welding techniques. 


USEFUL PRACTICES FOR GERMANY 


In many respects the industry is 
on a different scale in Germany 
than in the U.S.A., so that newer 
American methods and develop- 
ments cannot always be successfully 
transferred directly to German in- 
dustry. Nevertheless some of these 
methods, such as gas-shielded weld- 
ing, can be adopted in Germany. 


Mass production does not exist 
in Germany on the same scale as in 
the U.S.A. This means that ma- 
chines designed for one special job 
cannot be introduced; for example, 
spot welding machines for Germany 
must be of multipurpose design. 
Consequently, personnel in German 
plants must also be trained to be 
more versatile, and not as in the 
U.S.A., trained to do only one spe- 
cific job. But, a greater use of weld- 
ing machines and better over-all 
organization can be used by the 
German industry. 

In the future, Germany will still 
be more noted for high quality, in- 
dividual work than will the U.S.A. 
However, we can learn from the 
Americans that it is uneconomical 
to set higher specifications on qual- 
ity and outer appearance than is 
required for the purpose. 


REVIEWER'S COMMENTS 


The scope and organization of 
this article is certainly worth men- 
tioning. It is divided into 3 main 
divisions: (a) Noteworthy Details 
of Welding Methods, (b) The 
Application of Welding to Manufac- 
turing, and (c) Research in Weld- 
ing Technology. 

(Continued on p. 154) 





PURE DUCTILE 


@ lodide processed Zirconium of highest purity for commercial use. 


@ 20% lighter thon steel. 


@ outstanding resistance to corrosive attack by both acids ond 


olkolies. 
@ remarkable gos absorption properties. 


Zirconium is ductile and malleable. Its use in atomic 


reactors... 


as a “getter” in electronic tubes... as an 


additive in metal alloying . . . as an igniter in flash bulbs 
and as a non-corrosive metal in surgical specialties are a 
few of Zirconium’s applications. Investigate Zirconium, 


the metal with a future. 


Price reductions averaging 50% have been made on 


Foote Zirconium rods, sheets and wire. 


Write now for the new Foote Zirconium price schedule 
and data. Experimental samples are available upon 


request. 


FOOTE MINERAL COMPANY 


424 Eighteen W. Chelten Building 
Philadelphia 44, Pennsylvania 











mane A100 OF SHEET STE , Containers and pressure vessels assure greater serv- 
Go FARTHER 


Sh 


nt ice when made of N-A-X HIGH-TENSILE steel. The 
durability of this low-alloy steel, its greater resistance 

N-A:X to corrosion and abrasion, and its exceptional fabricat- 
Siae-wamecs steet ing and welding qualities are important characteris- 
tics. The greater strength of N-A-X HIGH-TENSILE steel 

permits fabrication of containers from thinner sections 

—reducing costly deadweight to a minimum. If you 


are interested in effecting economies in barrels, drums 


or cylinders, investigate N-A-X HIGH-TENSILE steel, 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division Ecorse, Detroit 29, Mich. 


NATIONAL STEEL wilag CORPORATION 
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Thermo leeirie Wi res, 


—~<__ herinaeentes 
Extensions 
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ACCURATE because the thermo elements for all wires are care- 
fully matched for accurate calibration. 

DURABLE because all insulating materials are carefully selected, 
applied and treated to give long service, even under abnormal 
conditions. 

DEPENDABLE because the finished wires must meet ALL our high 
standards of accuracy and quality. 

Thermo Electric Wires are made for all standard thermocouple calibrations and 
are insulated with the latest types of plastics, asbestos and fiberglass. The fibrous 
insulations are compound saturated for added protection against moisture and 
abrasion. For severe abrasive conditions, a metallic wire or ribbon is braided 
directly over the outer insulation. 

MIL-W SPECIFICATIONS—Iron Constantan and Chrome! Alumel Extension 
Wires are being insulated to meet MIL-W specifications. 


For detailed specifications—write for Wire Bulletin 30H 


Thermo electric ©, dc 


FAIR LAWN NEW JERSEY 




















By their repeat orders, many 
leaders in industry show 
preference for Carl-Mayer 
Engineered — 


FURNACE 
AND OVEN 
EQUIPMENT 


Heat Treating Furnaces 

Hi-Speed Rod Bakers 

Welding Rod Ovens 

Paint Drying Ovens 

Ceramic Drying Ovens 

Furnaces and Ovens for 
Other Purposes 


Over 30 Years’ Experience Write for Bulletin No. 350 


The CARL-MAYER (2.22042. 


eho om 4 'i el Slot :\'| ee oo a's Ye ee) ire) 
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German Report on 
Welding in the U.S. 


(Continued from p. 152) 

The first section is divided into 
various subsections each dealing 
with a single phase of welding 
technology in which the American 
practice is described and then com- 
pared with the German. 

The second section follows the 
same form except that organization, 
training and similar topics are 
dealt with. The third section is de- 
voted to a listing of the various in- 
stitutes sponsoring or carrying out 
research. Their organization, 
research projects, and in some 
instances, the number of people 
employed and the money spent, are 
mentioned. 

This report covers every aspect 
of welding and is by no means lim- 
ited to technology. For example, in 
the subsection dealing with elec- 
trode manufacture the authors 
discuss the organization and sub- 
division of the industry itself. In 
the section on the application of 
welding to manufacturing, the au- 
thors discuss industrial organiza- 
tion, wages, training and personnel 


classification. R. C. SHNAY 


impregnation of Castings* 


"Soyer wager OF SEEPAGE or fine po- 
4 rosity in castings by impregna- 
tion has become a standard tech- 
nique widely used and accepted 
throughout industry for sand and 
permanent mold castings, die cast- 
ings, of both ferrous and nonferrous 
metals. The latter predominate be- 
cause of their greater liability to 
porosity. 

Four groups of materials com- 
prise the usual impregnating com- 
pounds: (a) The sodium silicate 
type, either with or without metal 
powder flours or fillers; (b) linseed 
or tung oils, baked after impregna- 
tion; (c) resin and resin-oil com- 
binations; and (d) the newer air- 
setting low-viscosity compounds. 
The last two are the most frequently 
used today. 

Five basic methods have been 
developed for the impregnation of 
castings, these are: 

1. Immersion in the impregnant 
in a pressure-tight vessel to which 
pressure is applied, the oldest system 

(Continued on p. 156) 


* Abstract of “Vacuum Impregna- 
tion of Castings”, by L. W. Hull, 
Journal of Metals, Vol. 4, January 
1952, p. 30. 





&) MARKS THE SPOT 


..- Where You Can Start to Cut Stainless Fabricating Costs 


You'll be surprised at the difference 
it makes when you write ‘‘Carpenter 
Stainless” on your prints. Right off 
the bat you have a head start in low- 
ering rejects and increasing tool life. 
Here's why 


At the specialty Mill in Reading, Pa., 
where the first Free- Machining Stainless 
was born, we refuse to treat Stainless 
as a “commodity”. With us it’s a 
specialty—evety bar is constantly in- 
spected to remove the last fabricating 
headache. And this policy has really 
paid-off for plants like yours! Take 
this report for example: 


“From now on, we will always keep 
enough Carpenter Stainless No. 5 on 
hand. When we recently switched to 
another Type 416 Stainless, speeds and 


feeds had to be reduced by 25%. More- 
over, the threads were rough and 
rejects were piling up.” 


Job after job proves there is a difference 
in this Free-Machining Stainless. To 
discover just how much that difference 
can mean tO your unit Costs, Contact 
Carpenter. Simply call your nearest 
Carpenter Mill-Branch Warehouse or 
Distributor. 


Stainless Jobs are Easier (and More Profitable) 


when your men have accurate informa- 
tion on doing each job. Turning, drilling, 


reaming, etc., are all dis- 
cussed in Carpenter's 
“Notebook on Machin- 
ing Stainless Steels’. If 
you would like a copy, R 
company letterhead and " 
indicate your title. 


write us a note on your 


The Carpenter Steel Company, 133 W. Bern Street, Reading, Pa. 


Export Department: Port Washington, WN. Y.—‘*CARSTEELCO”’” 


( arpenter 3 
(STAINLESS STEEL _ 


takes the problem out of production 
Easy to Use, Easy to Get. Just Call Carpenter. Warehouses in principal cities throughout the country. 
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YOU'VE GOT 
TO BE SURE OF 
YOUR HARDNESS 


... INSIST O 


Sri ss FJ 
TEST BLOCK 





Your hardness tester is 
useful only when you 
are sure it is giving you 
dependable 


readings. You can rely 


accurate, 


on the accuracy of 
your hardness tester 
when you check it reg- 
ularly with CLARK 
standard 


CLARK 


test blocks. 
test blocks, 
in various hardness 
grades, provide a 
quick, sure and simple 
method of assuring ac- 


curate hardness tester 


reading. 


INSTRUMENT, INC. 


O FORD ROAL 


DEAKBORN, MICHIGAN 
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impregnation of Castings 


(Continued from p. 15%) 
but one subject to air entrapment. 

2. Internal pressure method by 
which large castings are sealed off 
except for a single port. 

3. External pressure by batch 
immersion, for more economical 
treatment of smaller parts. 

4. Vacuum impregnation by batch 
immersion, followed by pressure. 

5. Vacuum connection to one 
port, with the sealant pulled through 
walls from outside to inside. 

Methods 2 and 4 are preferred 
generally. Impregnation usually is 
done after machining, with the first 
step in the vacuum method being 
thorough cleaning and degreasing, 
followed by drying at mild heat. 
Vacuum is drawn to 29 in. or more, 
and held for 20 min. before admis- 
sion of the impregnant. 

Pressure is applied to the impreg- 
nant by introducing inert gas or air 
above it after shutting off the vac- 
uum line. Conventionally, pressure 
is maintained at 60 to 100 psi. from 
20 to 40 min. In one arrangement, 
15 min. is allowed for each % in. of 
depth to be penetrated, or the equiv- 
alent of ‘s hr. for a maximum 1-in. 
section, recognizing that pressure 
applies equally from both sides. 

Where baking is necessary, this 
is done usually at 250 to 300° F., the 
time varying from as little as 10 
min. to as long as 5 hr. After cool- 
ing, castings are tested at 50% above 
working pressure. 4H. ALLEN 


High-Temperature 
Embrittlement of 
Straight Chromium Steels* 


IMBRITTLEMENT of straight chro- 
K mium stainless alloys due to the 
885° F. brittleness and to sigma 
phase formation has been known 
and discussed for years. The author 
describes a third form of embrit- 
tlement which occurs when these 
alloys are heated to a temperature 
over 2100°F. (exact temperature 
depends on the alloy) and rapidly 
cooled as in the as-welded or as- 
cast condition. This embrittlement 
has previously been ascribed to the 
extremely grain 
from such heat treatment. 

Whether or not an alloy is sus 
(Continued on p. 158) 


coarse resulting 


*Abstract of “High-Temperature 
Embrittlement in Chromium-Iron Al- 
loys Containing 12-16% Chromium”, 
by Helmut Thielsch, Metallurgia, Vol. 
14, November 1951, p. 220-226 





A background of many years of 
experience and “know-how™ go 
into the production of Gordon Plati- 
num, Platinum-Rhodium Thermocou- 
ples. From this experience has 
evolved the Gordon policy which 
calls for the utmost in quality and 
service, the utmost in value to clients. 
That is why Gordon platinum wire 
is carefully checked for thermocou- 
ple accuracy against a master ther- 
mocouple...calibrated and certified 
by the National Bureau of Standards. 
The porcelain insulation and pro- 
tecting tubes which go into a com- 
plete thermocouple assembly are of 
the finest quality obtainable. They 
ore the best known means of pre- 
venting contamination of the ele- 
ments which result in false e.m.f. valves. 
Also, the Gordon G-142 head which goes 


G1A2 HEAD gp INNER PRIMARY TUBE 


TUBE 


2027 ADAPTOR SECONDARY 


into a complete thermocouple assembly is 
light in weight and permits easy replace- 
ment of new elements into a protecting tube 
assembly. 


The Gordon Policy —highest quality 
and standards of material — plus Gordon 
craftsmanship at the lowest possible price. 


Write now for full information and price list. 


CLAUD S. GORDON CO. 
Manufacturers & Distributors 
Thermocouple Supplies + Industria! Furnaces & Ovens 
Pyrometers & Controls « Metallurgica! Testing Machines 
Dept. '5 + 3000 South Wallace St., Chicago 16, II! 
Dept. ‘5 + 2035 Hamilton Ave., Clevel 14, Ohio 


Ge 











Here are the five big considerations that will assure you the 
most profitable purchasing of furnace parts and fixtures. In 
meeting the requirements they embody, Driver-Harris offers 
advantages unequalled by any other source of supply. 


1. QUALITY OF MATERIALS 
The high heat- and corrosion-resistant cast alloys Ni- 
chrome*, Chromax*, and Cimet*—developed exclusively by 
Driver-Harris—furnish heat-treating equipment that is un- 
excelled for efficiency and long life. 


2. QUALITY OF CASTINGS 


Driver-Harris brings over 40 years of alloy-casting ex- 
perience to the production of heat-treating equipment for all 
types of furnaces. D-H muffles, retorts, and furnace fixtures 
cast from Nichrome and Chromax are today compiling out- 
standing service records thruout the heat-treating industry. 


3. LOW HEAT-HOUR COSTS 


The top grade nickel-chrome alloys supplied by Driver- 
Harris provide furnace parts and fixtures that deliver’ more 
hours of service per buyer's dollar. Such equipment, assuring 
lower heat-hour costs, is not only most economical in the 
long run, but the most economical to purchase initially 


4. SUPPLIER'S SERVICE AND 
CONSULTATION FACILITIES 


Driver-Harris has representatives thruout the United States, 
and in Canada. The service requirements of its customers 
receive prompt attention, and sound technical advice is always 
available, without obligation, to help users of D-H equipment 
solve their heat-treating problems. 


5. SUPPLIER'S STOCKPILE OF EXPERIENCE 
IN THE HEAT-TREATING FIELD 


Driver-Harris has not only designed and manufactured 
furnace parts and fixtures for innumerable run-of-the-mill 
applications, but for a host of special jobs with exacting 
specifications. Whether it be a basket weighing a few pounds, 
or a retort weighing several tons, Driver-Harris’ wealth of 
experience assures error-free, dependable units capable of 
taking the severest punishment while giving long and out- 
standing service. 


Send us your specifications. We'll gladly put our specialized 


knowledge and skills at your disposal and 


make recom- 
mendations based on your particular needs. 


Sole producers of Nichrome, Chromox, and Cimet 


Driver-Harris Company 
NEW JERSEY 


Cleveland, 


HARRISON, 


BRANCHES: Chicogo, Detroit, 


*sAMERS OF WORLD-FAMOUS NICHROME AND OVER 80 ALLOYS FOR THE ELECTRICAL, ELECTRONIC, AND HEAT-TREATING FIELDS 


wos Aion, 


Los Angeles, San Francisco 


+ 4 
2 
"on «* 


AUGUST 1952; 


PAGE 





157 





Ordinary degreasing methods remove the 
oils and greases that are soluble in the solvents 
used, along with part of the solid dirts. But all 
these solids are not removed...and trouble 
often results on the final cleaning operation. 
With the Magnus Emulso-Dip method of pre- 
cleaning, solid dirts os well as oils and greases 
are completely removed,giving you athoroughly 
physically cleaned surface. 


But Keep Costs and Maintenance Low 


The Magnus Emulso-Dip method of precleaning 
employs readily available petroleum solvents 
and the equally available Magnusol concen 
trate. Together they make up a low cost 
cleaning solution that works fast and cleans 
thoroughly. The solution is safe for personnel 
and for all metals. It does not tend to decom- 
pose and couse corrosion of equipment and 
surrounding apparatus. 


Ask us for a demonstration... either in your 
own plant, or in the Magnus Pilot Laboratory. 


MAGNUS CHEMICAL CO. + 96 South Ave., Garwood, N. 
in Canada — Magnus Chemicals, Ltd., Montreal. 








Service representatives in principal cities 


« EQUIPMENT + METHODS 
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FOR MORE STEEL SOONER 


KEEP your 
SCRAP MOVING 


WYCKOFF stEeeEL COMPANY 


FIRST NATIONAL BANK BUILDING + PITTSBURGH 30, PA 
3200 S. KEDZIE AVENUE + CHICAGO 23, ILLINOIS 
Works: Ambridge. Pa - Chicago Ill - Newark, NJ. + Putnam, Conn 
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High-Temperature 
Embrittlement 


(Continued from p. 156) 
ceptible to the high-temperature 
embrittlement depends on the alloy 
content which determines the 
austenite-ferrite balance at elevated 
temperatures. The author shows a 
gamma loop plotted according to 
chromium equivalent [Cr + 10 (Al 
— 0.02) +2.5Si). (The loop is 
closed at a maximum chromium 
equivalent of about 12%, with a 
ferrite plus austenite field extend- 
ing to about 16%. The mixed field 
probably extends to a somewhat 
greater percentage because high- 
chromium Type 430 and low-chro- 
mium Type 446 with chromium 
equivalents appreciably above 16% 
will have substantial amounts of 
austenite at elevated temperatures.) 

The investigation consisted of 
tensile tests, Charpy notch-impact 
tests, hardness measurements and 
metallographic examination made 
after various heat treatments. Sec- 
tions from Type 410 with 0.11% C, 
Type 410 with 0.067% C, Types 405 
and 430 were included. 

Heat treatment consisted of 
water quenching from tempera- 
tures of 1500 to 2500° F. Hardness 
curves were plotted against quench 
temperature; these showed that in 
all alloys, except the high-carbon 
Type 410, hardness after quenching 
approaches a maximum between 
1700 and 1900° F., drops to a mini- 
mum in the 2100 to 2400° F. range 
and rises again at quench tempera- 
tures exceeding 2400° F. The Type 
410 quenched from about 1800° F. 
shows maximum hardness. At in- 
creasing quench temperatures up to 
2500° F. this hardness gradually de- 
creases, but without showing the 
pronounced dip in the 2100 to 
2400° F. range experienced by the 
other alloys. This is considered due 
to incomplete solution of austenite 
at high temperatures. 

The first maximum corresponds 
to the most nearly fully austenitic 
temperature. The decreasing hard- 
nesses which follow with higher 
quench temperatures are caused by 
increasing amounts of high-temper- 
ature ferrite. The increasing hard- 
ness at the highest quench tempera- 
tures is caused by carbide solution 
in high-temperature or delta-ferrite. 
It is the embrittlement resulting 
from this high-temperature treat- 
ment the author describes. 

The author shows by Charpy 
impact tests that it is possible to 
remove the effect of this embrittle- 

(Continued on p. 160) 





The burner block 


is the hea ‘@ Mdiyour fuel-fired furnace 


TASIL Burner Block installed in a No. 225-4 Dual 
Fuel Burner of the North American Manufacturing 
Co., Cleveland, Ohio, leading producers of indus- 
trial fuel-burning equipment. TASIL Burner Blocks 
are standard equipment on North American burn- 
ers for high temperature applications. 


The better burner block 


is TAYLOR SILLIMANITE! 


PRE-FIRED BURNER BLOCKS of Taylor Silli- 
manite (TASIL) are preferred by North 
American and a majority of leading furnace 


has superior resistance to shrinkage, cracking 
or spalling. TASIL further qualifies because 
it is inert in either oxidizing or reducing 
and burner manufacturers for high tempera- atmospheres; has higher fusion point and 


ture applications. TASIL is specified because resistance to corrosion by most industrial 


the block must hold original contour and 
dimensions. Compared to blocks made of fire- 
clay or most other refractory materials, TASIL 


slags. For longer service from your heating, 
annealing or forging furnaces, specify TASIL 
burner blocks. 


In an emergency, when a burner block failure occurs at the time 
your stocks of »re-fired shapes are depleted, you can ram your 
own TASIL Burner Blocks, on the job, with one of several 
TASIL Ramming Mixes engineered for this application. Burner 
Blocks which may be cast or poured in molds, air dried and 
placed in service can also be made from TASIL Hydrocast— 
the hydraulic-setting castable for use to 3000° F. Data on 
TASIL Ramming Mixes are given in Bulletin No. 315... on 
TASIL Hydrocast, Bulletin No. 313. Write direct, or contact 
your Taylor field representative, for your free copies. 


Exclusive Agents in Conada: 
REFRACTORIES ENGINEERING AND SUPPLIES, LTD, 
Hamilton end Mentreal A SUBSIDIARY OF NATIONAL LEAD COMPANY 


Gu 5 hat oF 


REFRACTORIES SINCE 1864 © CINCINNATI *« OHIO «+ US A 
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Moly - sulfide 


LITTLE DOES A LOT 


is proving effective 

even where other 
lubricants 
have failed 


Moly. sulfide, a solid-film lubri- 
cant, is proving so useful in diffi- 
cult friction applications that new 
uses are found daily. 154 cases of 
how serious problems were solved 
are described in our new booklet. 
Your own problems may be like 
those described. Write for your 


copy of this booklet. 


Climax Molybdenum Company 


500 Fifth Avenue 
New York City 36.NY 


MPR MS-8 
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High-Temperature 
Embrittlement 


(Continued from p. 158) 
ment by annealing at an intermedi- 
ate temperature (1350° F.) after the 
2500° F. treatment. Since this treat- 
ment results in a Widmanstitten 
pattern of carbide precipitation 
within the grains but does not af- 
fect the grain size, it is concluded 
that the embrittlement is due to 
high-temperature carbide solution 
in ferrite and not to the attendant 
excessive grain size. Two possible 
explanations for the mechanism are 
given: First, a possible segregation 
of carbon atoms in the lattice; and 
second, possible austenite 
tion in these high-carbon planes 
which changes to martensite in 


cooling and causes embrittlement. 
Rh. A. HUSEBY 


Nitride Crucibles* 


gees 1 survey of the physical 
properties and stabilities of re- 
fractory nitrides, the following were 
selected for production of experi- 
mental crucibles: titanium nitride, 
zirconium nitride, boron nitride, 
thorium nitride, lanthanum nitride, 
cerium nitride, uranium nitride, 
tantalum nitride, and vanadium 
nitride. 

After 


greatest 


preliminary experiments, 
emphasis was placed on 
titanium and = zirconium nitrides. 
These materials were manufactured 
from their respective hydrides un- 
der a subcontract by the Pigments 
Department of the E. L. duPont de 
Nemours and Co., Newport, Del. 

A charge of the hydride (10 to 
12 Ib.) was spread over the middle 
portion of a large silicon reactor 
and heated at about 1000°C. for 
nearly 100 hr. in a= stream of 
refrigerant-grade ammonia. The 
nitrogen content of the products 
reached as high as 90 to 95° of the 
theoretical value required by the 
respective formulas, TiN and ZrN. 

Boron nitride of very high purity 
was purchased from the research 
laboratories of the General Electric 
Co. The remaining nitrides, includ- 
ing beryllium nitride (Be,N.,) which 

(Continued on p, 162) 

* Abstract of AEC declassified re- 
port AECD-2942, “Preparation of 
Crucibles From Nitrides”, by L. S. 
Foster. Based on Report MIT-1041 
written at Massachusetts Institute of 
Technology, July 1945 (declassified 
March 23, 1950). Available from 
Office of Technical Services, Depart- 
ment of Commerce, Washington 25, 
D. C. (25¢). 





Precise 


TEMPERATURE 


MEASUREMENT 


is one of the 

many applications of the 

TYPE B HIGH PRECISION 
POTENTIOMETER 


«+.@ general purpose potentiometer with 

a number of notable refinements, suiting 

it particularly to thermocouple work. 

Distinctive features include: 

© Three ranges —0 to 16 millivolts, 0 to 
160 millivolts and O to 1.6 volts. 

© Three reading dicls—effective scale 
length of approximately 175 feet for 
each range. 

© Subpanel switch and slidewire construc- 
tion for protection of contacts from dust 
and corrosive fumes. 

© Special provisions to minimize parasitic 
thermal emf's— including automatic com- 
pensation of slidewire thermals and 
gold contacts in galvanometer key. 

@ Exceptional convenience in reading and 
adjustment. 

® Solid and substantial construction for 
mony years of trouble-free service. 

This standard laboratory potentiometer 

is also well suited for meter calibration, 

for checking portable potentiometers, and 

for other critical measurements of D.C. 

potentials requiring exceptionally high 

accuracy. 

Described in Bulletin 270 














SPOTLIGHT GALVANOMETER 
FOR SHOP AND LABORATORY work 


e Sturdy, short period 

© Sensitive (up to 1.5 #V per mm.) 

© Multiple-refiection optical system 

© 100-Millimeter scale 

e For null or deflection measurements 
Described in Bulletin 320 








RUBICON COMPANY 


Electrical Instrument Makers 
3758 Ridge Avenue * Philadelphia 32, Pa. 














I's Nice to Know... 


WE IN New England share our beaches, our summer play- 
grounds, our lakes and mountains with all America. Ameri- 
cans enjoy weekend play and lush vacations. Migrant mil- 
lions travel our nation, and abroad, in quest of health, sport 
and fun. This is of the essence of FREEDOM. 

Here, also, are the sinews and talons of Freedom. Great 
schools of science and management training free men to 
lead the advance of a new generation through advanced 
technology and teamwork. Great industries, rich in the tradk- 
tion of three centuries of progress, accelerate Yankee ine 
genuity through applied research and unsurpassed crafts 
manship. Their jet engines, electronics, precision tools, 
miracle drugs and myriad manufacture provide the base and 
core of Freedom, STRENGTH. 

Close to our playgrounds of Cape, Mountain, and Sound 

nest the “talons” of our 
U.S. A. F. fighter squad. 


T HE Carrier is one of few weapons in : rene Alerted by radail 
which the U. S. holds undisputed su j sentinels vigilant the- 
premacy. Our modern Capital Ship, she : lock-arot fi 

- re k-¢ ind, fightin 
is a prime instrument of diplomacy a — ee & a 


’ Airmen stand guard 
and world stability She can operate “aN ai 


while we work and play. 
without a base thousands of miles from home, show- : 


ing our flag to firm the will of millions who cling to ‘2 m8 5 chee y el 
freedom in the shadow of darkness. She can bring : : lantic. and abave and 
effective force to bear with stark surprise at almost ale, moves the t Ss. 
any stragetic point on the globe. Warned by her . Navy. our first line of 
powerful radar and bristling with anti-aircraft batter- defense Vice Admiral 
ies, She is the hottest target and the hardest to find. John Ballentine Com- 
lier planes can deliver the Atomic Bomb. mander Air Force. Atlan- 
NEW and bigger carriers are on the ways. The new tic Fleet, wields mighty 
60,000-ton carrier, “Forrestal”, will honor a GREAT : ; whips with a hundred 
AMERICAN \ list of his detractors is a roster of ‘ fire tipped \ashes: those 
Reds, rats and dullards. It is rumored that the keel swiftly mobile nests of 
deck “Head” on the “FORRESTAL” will be dedicated ; fighting hornets, our 
to Louis Johnson, if, and when, some “Judas com Naval Aircraft Carriers. 

promise” 

of the politically-connived steel strike 

permits its completion. 


Vv ACATIONS we need, with even a modicum 

of monkey-business, on our own time There 

is, quite clearly, too much monkey-business 

and worse, extending from the White House 

to the work bench and school room, wasting irretrievable 
time and vital substance It has delayed, or aborted, De 
fense Production effort, now limping badly All of us in 
A.S.M. can point it out in profusion Human frailties 
und veniality are such that, entirely apart from person 
slities and political credo, no one gang, or party, should 
continue too long in power From our, perhaps prejudiced 
viewpoint, 20 years is long enough in fact, we think 
it is too damn tong! 








Guaranteed Results from 
FURNACES - OVENS - DRYERS 


in the OVER-ALL JOB by 


FURNACES 


PRODUCTION LINES 


METAL PROGRESS; PAGE 162 


CONTINENTAL 


for military production... 


Whatever your heat process prob- 
lems in plant conversion for military 
production, CONTINENTAL has the 
answer. 


CONTINENTAL jobs begin with 
analysis of the requirements, then 
the selection and development of 
proper methods for greatest results. 
Finally follows the design, the build- 
ing, and installation of the equipment 
including necessary work-handling 
accessories and control devices— 
delivering a COMPLETE UNITIZED 
PRODUCING PACKAGE with results 
guaranteed. 


The broad experience of ContI- 
NENTAL Offers you a prompt, sure 
solution to your change-over pro- 
gram. 


CONTINENTAL INDUSTRIAL ENGINEERS, INC. 
176 W. Adams Street, Chicago 3, Illinois 
District Representatives: 


Ridgewood, N. J. * indianapolis * St. Lovis * Detroit 
Cincinnati * Milwavkee * Cleveland * Pittsburgh 


PLANNED MILITARY PRODUCTION 
Write for Booklet No. 127 


SPECIAL MACHINES 


COMPLETE PLANTS 





Nitride Crucibles 


(Continued from p. 160) 
was made for another purpose, were 
produced by the metallurgical labo- 
ratory of the Massachusetts Institute 
of Technology. Methods for prepar- 
ing them are given in the report. 

To produce crucibles, conven- 
tional ceramic techniques were fol- 
lowed. The powders were ball- 
milled, pressed, either in hydraulic 
steel molds or by hydrostatic pres- 
sure, fired in vacuum or an ammonia 
atmosphere in small induction fur- 
naces, and tested for porosity and 
for attack by molten metals such as 
iron, cerium, or beryllium. 

To produce nonporous crucibles 
of titanium nitride, it was found 
advantageous to add small percent- 
ages of titanium dioxide. Crucibles 
thus produced possessed a beautiful, 
golden, metallic luster, and a smooth, 
nonporous surface. With zirconium 
nitride, it was possible to produce 
nonporous crucibles without addi- 
tion of oxide. These crucibles had 
a greenish silver, metallic luster. 
Since these nitrides are excellent 
conductors of electricity, they may 
be heated to incandescence in a 
vacuum by induction. By this means, 
various metals were melted in them 
to observe attack. No nitride cru- 
cible was found in which it was 
possible to melt beryllium without 
serious attack. On the other hand, 
iron could be melted in all of them, 
without apparent contamination. 
Boron nitride (a nonconductor of 
electricity) was outstandingly good 
for melting iron, which does not wet 
it, but has limited application be- 
cause of its inherent lack of mechan- 
ical strength. Molten cerium did not 
attack zirconium nitride, titanium 
nitride or thorium nitride. It ap- 
peared to wet and become contami- 
nated by boron nitride. In spite of 
the extensive research program that 
is reported, no unique applications 
for nitride crucibles were uncov- 
ered, except possibly for boron ni- 
tride. Boron nitride is being made 
commercially by the Norton Co. 

In addition to methods used for 
the preparation of nitrides, the re- 
port gives detailed information on 
methods used for comminution, 
pressing lubricants, design of molds 
for hydraulic pressing, design of 
molds for hydrostatic pressing, de- 
sign of laboratory induction vacuum 
furnaces and induction furnaces 
having a protective atmosphere of 
ammonia, and on the effects of 
parameters on the porosity and 
other characteristics of the fired 


ware. L. S. Foster 





Finer finish... longer product life 
with Centerless Brushing 


Thin machine does double duty. For removal of metal to close 


tolerance, it is a centerless grinder. Then, for finishing the surface to micro- 
smoothness it is a centerless brusher. Its conversion takes only a few minutes. 


In the operation shown above, nickel-moly steel rods for pumps, are 
being finished by an Osborn Fascut Brush. Prior to brushing, the same 
machine with a grinding wheel in place of the brush made a rough grind, 
taking off .006 inch, and a finish grind, taking off .002 inch. Results of the 
Centerless Brushing: Produces a smoother finish. Reduces wear in pump 
packing. Reduces corrosive action on rods; makes them last longer. 

An Osborn Brushing Analyst helped develop this improvement. Ask 
your OBA to help you on all problems of cleaning and finishing! Call him 


today or write The Osborn Manufacturing Company, Dept. 793, 5401 Hamilton 
Avenue, Cleveland 14, Ohio. 


OSBORN POWER, MAINTENANCE AND PAINT BRUSHES AND FOUNDRY MOLDI! 3 MACHINES 


THE SET-UP. This shows the centerless 
grinding machine which also serves as 
a “centerless brusher”. These pump 
rods vary from 1% in. to 1% in. diameter 
... from 6 ft. to 36 ft. in length. Regu- 
lating wheel speed is 52 r.p.m. 


ANOTHER JOB. Here Centerless Brush- 
ing finishes cast iron pistons to micro- 
smoothness. Simplifies assembly opera- 
tions and increases life of pistons and 
cylinders. Output of this machine is 
10,000 pieces per 8 hours. 


TYPICAL PARTS which are being im- 
proved by Centerless Brushing include 
pistons, piston pins, bushings, tubing 

. any cylindrical parts. It can be 
applied to many sizes of parts and types 
of material on a mass production basis. 
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nal screw 


PROMPT DELIVERY 
Write for detailed sp 


OPTICAL 


HARDNESS TESTER 


FOR ROCKWELL AND BRINELL TESTS 


ACCURATE — 


GALILEO 


READING 


For Your Critical Research 


FAST OPERATING — 


For Line Production 


This instrument carries out hardness measurements fol- 
lowing the Rockwell method on any type of metal within 
the range of 30 to 1000 Brinell units. 

The Rockwell readings appear directly on a sereen. 

The values are on the conventional scale which are ob- 
tained with standard loads and penetrators. 

The reading of the depth of penetration is by means of 
an optical system eliminating all dials and linkages 

The B and C Rockwell scales appear to the observer at 
high magnification. 

? All loads are obtained by weights and these loads are 
interchanged automatically by means of an external knob. 

A built-in oil damper regulates the speed with which the 
load is applied. The speed can be adjusted by an exter- 


SENSIBLY PRICED 





352 FOURTH AVENUE 





and price list. 


IMPORTED AND SERVICED BY: 


OPPLEM COMPANY, 


Inc. 


NEW YORK 10, N. Y. 


Factory at sou N. J. 














Batch type furnace for the heat treating of 
aluminum alloys—consists of atmosphere type 
burner mounted on the lower end of the duct 
which is for recirculating the air back into 
the furnace Garden City high temperature 
fan is standard equipment for recirculating 


Selleuwe INDUSTRIAL 


2626 Crane 
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the heated air. This method of heating holds 
temperature with little or no variation. Mount- 
ing the burner in the duct, eliminates the 
necessity of an extra heating unit... .Send us 
your heat treating problems ...our engineers 
will make a proposal without obligation. 


FURNACE COMPANY 


Detroit 14, Michigan 





Steel “Quality” 


(Continued from p. 108) 
started, and these will give the old- 
time plants something to work on 
when competition rules again. 

It has been my observation that 
the steel mills which show the best 
return on the dollar invested and 
on the tonnage melted are not the 
great, fully integrated mills with 
every resource available, but the 
semi-integrated mills with the most 
modern finishing facilities This 
would indicate that the first equip- 
ment to modernize is at the finish- 
ing end. It is also worthy of note 
by our financiers that one of the 
steel companies showing the best 
net income for several years, meas- 
ured as percentage of investment, 
has been producing carbon steel 
wire and nail stock from electric 
furnace ingots. 

While the steel industry has 
made a remarkable production rec- 
ord during the past decade, the 
technical developments have been 
nothing remarkable. However, this 
is usually the case in times of high 
production and good returns which 
tend to cultivate a highly developed 
sense of self-satisfaction and con- 
tentment in the minds of manage- 
ment; this is not conducive to 
upsetting and sometimes irritating 
developments. Consequently, the 
real advances in the art come from 
smaller companies which are them- 
selves just developing and are mo- 
tivated by an intense desire to get 
into a competitive position with 
the well-entrenched and established 
producers. 

It is my opinion that in the 
possibly hectic, more competitive 
days to come we will see the 
single-slag electric furnace heat re- 
place almost entirely openhearth 
metal in the production of all alloy 
and special carbon steels. We shall 
see a development in hydrogen- 
magnetite concentrates 
which will give the electric furnace 
the ability to make (with a fast, 
single-slag practice) very low sul- 
phur steel of the very highest qual- 
ity, comparable to any melted in 
the Swedish acid openhearth. We 
shall see the working out of a con- 
tinuous casting process which will 
give the small electric furnace plant 
a relatively low-cost method of 
moving directly from the ladle to 
the billet. I think we will see a 
change in the location of alloy elec- 
tric furnace steel plants to over- 
come transportation handicaps, 
with the possibility that electric 
furnace steel producing plants will 
be erected close to every important 
center of steel consumption, S$ 


reduced 





The No. 50 Travograph 
in action. Inner circle 
and straight line cuts 
are done on rear table. 
The Electronic Tracer 
guides the arm 
movements 
automatically by 
following a low-cost 


outline drawing 


Outside pottern cut in 
progress on front table. 
Smooth, sharp-edged 
cuts make finish 


grinding unnecessary. 


DEALER 
AND OFFICES IN 
PRINCIPAL CITIES 


AIRCO FOUR-TORCH TRAVOGRAPH 


CUTS FINISHED SPROCKETS! 


How to turn out tank sprockets to fit 
defense demands was quickly solved by 
the Otis Elevator Company. Installation 
of an electronically-guided Airco No. 50 
Travograph Gas Cutting Machine in their 
Yonkers, New York plant was the answer 


Located next to the steel plate deliv- 
ery entrance, Otis workers make quick 
work set-ups on their No. 50 Travograph, 
set a low-cost outline drawing under the 
Travograph’s electronic tracer, and let 
the pantagraph arms guide the torches 
to work completion. 


Torches are equipped with solenoid 
valves, operated by means of remote con- 
trol switch which shuts gas off at work 
completion preventing contour-destroy- 
ing notches . . . losing only torch gas 
keeping hose lines full and instantly 
ready for next operation. 


For your next production-run, large- 
parts job, where a machine-free finish is 
required on parts of any shape, it will 
pay you to consider the No. 50 Travo- 
graph. Whether you're cutting from 
plates, slabs, billets, or forgings, here is 
a precision machine that will cut iden- 
tical parts on a profitable, quantity-pro- 
duction basis. 


To obtain details about the Airco No 
50 Travograph for your operations, con- 
tact your nearest Airco office. Or just 
write and ask for Catalog 7, The No. 50 
Travograph Gas Cutting Machine. Ad- 
dress: Advertising Department, 60 East 
42nd Street, New York 17, New York. 


— 


Air REDUCTION 


@ AIR REDUCTION SALES COMPANY + AIR REDUCTION MAGNOLIA COMPANY © AIR REDUCTION PACIFIC COMPANY 


REPRESENTED INTERNATIONALLY BY AIRCO COMPANY INTERNATIONAL 


DIVISIONS OF AIR 


REDUCTION COMPANY, 


INCORPORATED 
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For PRECISION INVESTMENT CASTING 


SHERWOOD WAX tection 
| PRESS 


MODEL WP 12 


This is the wax injec- 
tion press which is “do- 
ing the job” of producing 
wax patterns for invest- 
ment castings. Widely 
used in foundries of all 
sizes; several have 2 or 
more units, also installed 
in many government ar- 
senals. 


@ Has large capacity... 
4 cylinders, each con- 
taining 67 cu. inches 


Temp. range to 400°F. 


Pressure range to 1500 
p. 8. i. 


Why not investigate for yourself. 


FREE circular and informative booklet, “Modern Precision 
Investment Casting", sent on request. 


ALEXANDER SAUNDERS & CO. 


PRECISION CASTING EQUIPMENT AND SUPPLIES 
93 Bedford St. - WAtkins 4-8880 + New York 14, N. Y. 





BUZZER Gas BURNERS 
For Many Industrial Gas Uses 


NO BLOWER or POWER NECESSARY 
+++ just connect to gas supply 


a aes 


Ptpe Burners 


Ring Burners 


Designed to solve numerous Industrial Gas ap- 
plications, “BUZZER” Burners are unexcelled for 
Efficiency, Economy, Simplicity and Flexibility. 
Large variety of models available. 


Send for the “BUZZER” Catalog showing complete line of 
industria! Ges Burners, Furnaces and other equipment. 














CHARLES A. HONES, rnc. 


123 So. Grand Ave. Baldwin, L.I., N. Y, 





ELECTRIC MELTING 
FURNACE 


. as ever, the dependable furnace for the production 
of high-grade stainless, alloy and rimming steels. 
Removable roof of new design now available 
for the larger furnaces. 


AMERICAN BRIDGE DIVISION 
UNITED STATES STEEL COMPANY 
General Offices: 525 William Penn Place, Pittsburgh, Pa. 
Contracting Offices in New York, Philadelphia, Chicago, 
San Francisco and other principal cities 


AMERICAN BRIDGE 
Pe 6 ES 
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We produce them in Tool, Die, Stainless, 


SAE or NE Steels Any Agolication/ 








Write for New Booklet: 


SMOOTH 
HAMMERED 
FORGINGS 


Full information on the 
complete line of FCC 
Smooth Hammered Forg- 
ings . . . Rings, Hubs, 
Discs, Sleeves and other 
Forged Shapes; Intricate 
Shapes, Forgings for Hot 
Work Tools, etc. 


Get Your Copy— 
Write for it Today 


ADDRESS DEPT. MP-32 








EARS of broad experience in forg- 


ings for almost every conceivable 
tool, die and stainless steel application 
have fitted our Forge Plants to deal 
expertly with any requirements you may 
have in this exacting field. 

Regardless of the shape or material 
involved, we are equipped to furnish 
correctly made forgings that will give 
you the utmost in effective performance. 

Any Allegheny Ludlum field repre- 





sentative can give you further particu- 
lars. Let us quote on your regular re- 
quirements or special problems—either 
on forgings “as is”, rough machined, 
or finish machined to specifications. 
@ Allegheny Ludlum Steel Corporation, 
Forging and Casting Division, Wanda 
and Jarvis Avenues, Detroit 20, Mich. 
[On the West Coast, address our Los 
Angeles Forge Plant, 5333 E. Slauson 
Avenue, Los Angeles 22, California.| 


For complete MODERN Tooling, call 





"Ne Too sree 


Allegheny Ludlum (= 


weno 3660 
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dri. Ad ND46-420(1 


The scientist or test engineer who has a Speedo- 
max Model G Electronic Indicator at his disposal 
is ready to save himself a lot of time and energy in 
running tests at as many as 126 different locations. 

A flick of the finger connects the desired sens- 
ing element to the Indicator . . . the instrument’s 
calibrated drum whirls to the reading . . . the 
drum stops dead still. The entire operation takes 
only 4!» seconds for consecutive readings at op- 
posite ends of the scale. Minimum time for close- 
together points is only a fraction of a second. 
Logging speed depends only on the operator. 


MANY CALIBRATIONS AVAILABLE 


The condition most frequently measured with 
these Indicators is temperature, with stress and 
strain a close second. However, many other quan- 
tities suggest themselves, since the Indicator can 


LEEDS 


astruments 


METAL PROGRESS; PAGE 168 


ey | 


show the output of any sensing element which 
provides a calibratable d-c signal. 

The maximum of 126 points per Indicator is 
for measurement of thermocouples connected to 
toggle switches on the instrument. Using rotary 
or push button switches, the totals become 96 and 
48 respectively. Push buttons are normally sup- 
plied with interlocks to assure one-at-a-time 
operation, but when desired the interlocks can 
be disconnected so that several switches may be 
closed simultaneously, causing the instrument 
to give the average of those points. 

As many as 96 Thermohm electrical resistance 
thermometers may be connected to the Indicator, 
using either toggle or rotary switches. The num- 
ber of points for load cells and other non-tem- 
perature-sensing elements depends on their re- 
quirements, but the Indicator can accommodate 
more points than any other self-contained Indi- 
cator available today. 

The equipment is described in our Catalog 
ND46(1). Whether or not you require this in- 
formation at present, we will be glad to send a 
copy for reference. Address our nearest office, 
or 4927 Stenton Ave., Philadelphia 44, Pa. 


NORTHRUP CO. 


cutomeatic controls . furnaces 





How the RCA 


helps B. F. Goodrich make 


better latex rubber 


These 5 RCA Electron Microscope micrographs (magnified 27,000 X) show 
the 5 successive polymerizations made by B. F. Goodrich to study effect of 


emulsifier on latex particles. (Note shadows caused by deposit of 
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PROBLEM: to maintain just the right amount of emul- 
sifier in a synthetic polymer latex. Particle size 
and stability of the latex depend on how much 
emulsifier is present. Too much starts new particles 
forming. Too little causes premature flocculation 
of the latex. 


SOLUTION: Latex particles, shadowed with uranium, 
were studied in the RCA Electron Microscope. Five 
polymerizations were made; using the particles in 
the first for the seed of the second, and so on. From 
this study, engineers could determine just the right 
amount of emulsifier. Result: better control and 
better product. 


uranium.) 


~omcmeraysam ©. H. Rowe examines latex particles in the RCA Elec- 


tron Micrescope at B. F. Goodrich Research Center 


Could YOU use this kind of research help? 


Just think what you could do with this powerful RCA 
research tool in your operations. It’s from 20 to 50 times 
more powerful than the best light microscopes . . . gives 
sharp clear images magnified from 500 to 23,000 diameters, 
photo enlargements up to 100,000 diameters. Also useful 
for electron diffraction studies. More information? Write 
Dept. 72H, RCA Engineering Products Department, 
Camden, New Jersey. 


SCIENTIFIC INSTRUMENTS 


RADIO CORPORATION of AMERICA 


ENGINEERING PRODUCTS DEPARTMENT, CAMDEN. H. J. 





in Canada: RCA VICTOR C 


ir 


y Limited. M 4 


RCA Electronic Equipment for Industry 
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ALCOA Fasteners... 


corrosion-resistant 


all the way through 


If you use Alcoa Aluminum Fasteners, 
you are safe from the galvanic corrosion 
that may come with fasteners of other 
metals in aluminum assemblies. 

They also resist atmospheric corrosion 
in nonmetallic assemblies. This 
low-cost, quality line includes a 
complete selection of nuts, 

screws, bolts, washers, rivets 


and cotter pins. 


ALUMINUM COMPANY OF AMERICA 
1925-H Gulf Building 
Pittsburgh 19, Pa. 


Fasten Aluminum with 
Alcoa Aluminum Fasteners 


ALCOA TELEVISION—CBS Network, 6:30 to 7:00 
P. M. EDST every Sunday on most stations —8:30 to 
9:00 P. M. in far West 
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AT A GLANCE WITH THE SIMPLIFIED 
PYRO OPTICAL PYROMETER 














Any operator can quickly determine tempera- 
tures on minute spots, fast-moving objects and 
smallest streams. Completely self-contained. 
No calibration charts or accessories needed. 
An accurate, direct reading Pyrometer that 
pays for itself by helping prevent spoilage. 
Weighs 3 Ibs. Available in 5 temperature 
ranges (1400°F. to 7500°F.). Ask for free 
Catalog No. 80. 


The SURFACE 

Improved PYRO PYROMETER 
handles all surface and sub-surface temperature 
measuring jobs. Has selection of 8 types of 


thermocouples; all interchangeable in seconds 
with no recalibration or adjustment. 


Automatic cold end 
compensator. Shock, 
moisture and dust- 
proof. Accurate, bi 
434” indicator. Avait 
able in 5 temperature 
ranges. 


ASK FOR FREE 
CATALOG Ne. 165 


The Pyrometer Instrument Company 


New Plant and Laboratory BERGENFIELD 8, NEW JERSEY 


rs Manufacturers of Optical, Radiation, Immersion 
and Surtace for over 25 vears 








BEYOND ANY 
QUESTION 
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reliable 


wy Pa | 3 
to \ , 
carburize 


small The AGF ROTARY RETORT CARBURIZER No. 4 
rt has proven its superiority in hundreds of plants that 
pa S$ constantly offer proof. Ask where you can see AGF 
ROTARY GAS FURNACES for carburizing and 

*Ni-Carbing in operation and actually talk to the 

users. Ask for Bulletins 1211, 1211A and 1212. 


*The Original Ammonia-Gas Case Hardening Process. 





Furnace Co 





@ PORTLAND, OREGON 
A. C. WOOLLEY 
1869 S. W. Broadway 
Tel.: Beacon 4988 


"om rere "ACROSS THE 
epi NATION” 


. Vine St. 
Tel.: Granite 8367 


@® HOUSTON, TEXAS 
M. K. GRICGCGS— 
. W. WALLIN 
2801 San Jacinto 
Tel.: Atwood 2261 


@ NEW ORLEANS, LA. 
M. K. GRIGGS— 
B. W. WALLIN 
Tel.: Atwood 2261 
Houston, Texas 


@ CHICAGO, ILLINOIS 
FRANK J. STARAL 
5306 W. Lawrence Ave. 
Tel.: Avenue 3-4131 


@ 
@ ST. LOUIS, MO. 
SHEA-BROWNELL 


3903 Olive St. 
Tel.: Newstead 1533 


© DETROIT, MICHIGAN 
FRANK W. FAERY 


.. ACCOLOY 
772 Maccabees Bldg. 
Leadership of a product is determined by the service s a alan 
and quality it renders. ACCOLOY, with its reputa- 
tion for ENGINEERING, DESIGN and MANUFAC- @ CLEVELAND, OHIO 


; ; ess STANLEY G. KROTO 
TURE of Heat and Corrosion Resistant Castings, has Euclid-7lst Bldg. 

A ‘ Tel.: Henderson 1-6257 
these men strategically located across the nation to 


uphold that position as leader. Call the nearest 
ACCOLOY Engineer who CAN and WILL show you © PITTSBURGH, PA. 
how ACCOLOY castings definitely show an increase oe ne 


515 Oliver Bldg. 
° ° . Tel.: Atlantic 1-7346 
in profits on your production line. 


Accoloy Castings . . ."Preferred by Industry!” ° PHILADELPHIA, PA. 
Berea power 
Tel.: Regent 9-4616 





WEAT RESISTART CASTINGS ALLOY ENGINEERING & CASTING COMPANY 


ALLOY CASTING CO. (Div.) 
CHAMPAIGN e ILLINOIS 
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... invited to attend the greatest 
metal show in history! 


THIS is important to you! So many exhibitors have planned 
the introduction of entirely new and improved products and 
processes at the Big Metal Show in Philadelphia that every 
man interested in the future of the metals industries ought 
to be there . . . just to keep abreast of what’s going on! 


PHILADELPHIA © OCTOBER 18-24 © 1952 





FIVE MINUTES NOW CAN SAVE YOU 


FILL OUT THE ATTACHED REGISTRATION 
CARD. PRINT THE INFORMATION — OR HAVE 
SOMEBODY TYPE IT. PUT IT IN THE MAIL TO- 
DAY! IT’LL TAKE A FEW MINUTES... AND 
YOU'LL BE ABLE TO WALK RIGHT ON INTO THE MINUTES 
BIG METAL SHOW WITHOUT WAITING IN LINE 


. WITHOUT DELAY! LATER ON eee 











MAIL REGISTRATION COMMITTEE This advance registration card should 
COUPON NATIONAL METAL EXPOSITION reach the committee by October 10, 
PHILADELPHIA CONVENTION HALLS 1952, for its processing and the return 
PHILADELPHIA 3, PA. to you before the opening of the show 


REGISTRATION CARD * NATIONAL METAL EXPOSITION a” 


YOUR AND MAIL 
NAME 


TITLE OR TODAY 
POSITION 


COMPANY 


* 


STREET 


CITY AND STATE 


MAJOR PRODUCT OR SERVICES YOUR BADGE 
OF YOUR PLANT 
WILL BE 


MAILED TO 


YOU BY 
PLEASE CHECK DEPARTMENT IN WHICH YOU ARE EMPLOYED: OCTOBER Ist 


MEMBER OF: ASM AWS AIME SNDT 


1) MANAGEMENT 3) ENGINEERING 5) PURCHASING 7) EDUCATION 
2) PRODUCTION 4) METALLURGY 6) SALES & ADV. 8) GOVERNMENT 


@ Mail Prior to October 10 or Present at Registration Desk for Badge 
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THER-MONIC 


E /ectronic wovevi0N HEATING EQUIPMENT 








INDIVIDUAL 2'/2 KW UNITS, COMBINED 
IN “FILING” CABINET COMPACTNESS! 


INDUCTION HEATING CORPORATION 
181 WYTHE AVENUE * BROOKLYN 11, N. Y 
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MUST BE TORTURED! 


In tensile, creep and stress-rupture tests of 
metals at high temperatures, a furnace main- 
taining uniform heat distribution is essential 
to correct fact-finding. This feature is outstand- 
ing in Marshall furnaces. 

Marshall furnaces are designed for localized 
control of heating chamber temperature. The 
use of shunts between its binding posts permit 
modifying the temperature of heating chamber 
zone by zonel 

Marshall Control Panels are also approved 
equipment in this type of metal testing. Send 
for literature. 


MARSHALL PRODUCTS CO. 
270 W. Lane Ave., Cotumsus 2, Onto 


FURNACES — CONTROL PANELS 
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Metallurgists 


+ « « TO WORK ON 
PRODUCTION PROCESSING 
OF ALUMINUM 


Annealing 
Heat Treat 
Welding 
Finishing 
Forming 
Paid interview and moving expense. 
Prefer five years’ experience. WRITE, giving 


experience and salary requirements, 
TO ... SALARIED PERSONNEL 


Reynolds Metals 
Company 


2000 S. NINTH STREET 
LOUISVILLE, KENTUCKY 














Wtel li 


se) ae iit -Mal- lite li lite| 
of all materials 


ENGINEEREL 
AND BUILT 


a ASHWORTH 


CATALOG 52P METAL PRODUCTS DIV. e WORCESTER, MASS. 


Buffalo * Chattanooga * Chicago * Cleveland * Detroit 
Sales Engineers located in Los Angeles + New York » Philadelphia + Pittsburgh * Seattle 
Canedion Rep., PECKOVER’S LTD. . Toronto . Montreal 





“ideal for boilers’... 


take advantage of the versatility of GRAY IRON! 


““GRAY IRON IS IDEAL FOR BOILER CONSTRUCTION”, says the manu- 
facturer of this boiler, “because it resists to the greatest possible extent 
the numerous corrosive factors that attack boilers both internally and 
externally. Furthermore, many boilers receive indifferent or poor care. 
Consequently, a very durable material is necessary for their construction.” 


WHERE RESISTANCE TO HEAT, CORROSION, WEAR AND VIBRATION 

is required—for boilers or refrigerater parts—gray iron provides it, at an 

economical cost. For example, this manufacturer reports gray iron boil- 

ers that are still in service after 67 years, without major repairs. Make it Better with Gray Iron 
SO CONSIDER GRAY IRON whenever you need a part that must be Second largest industry in the 
durable under adverse operating conditions—that’s either plain or intricately ———— 
shaped—gray iron provides a wide strength range, is easily castable and 

readily machinable. You'll find all these advantages in gray iron castings. SCRAP IS NEEDED FOR DEFENSE—KEEP IT MOVING} 


GRAY IRON FOUNDERS’ SOCIETY, ING. | 


AUGUST 1952; PAGE 175 








Abbott Ball Co. 131 
Acheson Colloids Corp. Back Cover 
Air Reduction Sales Co. 165 
Ajax Electric Co. 37 
Ajax Manufacturing Co. Bo) 
Aldridge Industrial Oils, Inc. 136 
Allegheny Ludlum Steel Corp. 167 
Allied Research Products, Inc. 128 
Alloy Engineering & Casting Co. 1 
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American Platinum Works 4-5 
American Rack Co., Inc. 131 
American Smelting & Refining Co. 35 
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Armour & Co., Ammonia Division 
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Ashworth Bros., Inc. 

Atlantic Chemicals & Metals Co. 


Babcock & Wilcox Co., 
Tubular Products Div 
Baker & Co., Inc. 
Barber-Colman Co. 
Bausch & Lomb Optical Co 
Bellevue Industrial Furnace Co 
Bethlehem Steel Co 
Boder Scientific Co. 
Branson Instruments, Inc. 
Bristol Co. 
Buehler, Ltd 
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THESE meetings will 





provide an opportunity for 
classified information that qualified members and guests need to know in the per- 
formance of their jobs and in the best interest of national defense. 

Security regulations require that attendance be limited (between 400 and 500) to 
those who possess clearance papers through the Air Force, Navy, Research and Develop- 
ment Board, Atomic Energy, or other accredited U. S. agencies. 

This meeting is not confined to ASM members but to all who qualify. 

If you wish to secure clearance, send a request today for (1) clearance forms, 
(2) program of the meeting, (3) hotel reservation information, to the attention of > 


“Refractory-Type Materials for High-Temperature Applications” 


presentation and 


discussion of 


-> IMPORTANT NOTICE........ 


The American Society for Metals will hold a confidential meeting on the subject of 


NOV. 24-25 
1952 
(Two days and one evening) 
Hotel Carter 
Cleveland « Ohio 


RAY T. BAYLESS 
American Society for Metals 
7301 Euclid Avenue 
Cleveland 3, Ohio 
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. This completely automatic continuous 
. electric furnace heat treats structural 
shapes up to © feet long 


ma “Ny 


93 ft. Long x 26 ft. Wide 
Maintains Temperature ‘5 


Because of its great number of successful, large and unusual furnace installations 
The Electric Furnace Co. has justly earned an enviable reputation for solving 
difficult production furnace problems. 


The furneces shown are typical exemples— the large aluminum furnace 
above is completely automatic — large structural shapes up to 90 ft. in length 
are automatically charged into the furnace, carried across the heating chember 


“'— fn ee eee and discharged through a spray quench — everything is automatic. 


h od s al s rods ° . : , a a i 
ya yw Se Rantics sete ap 6 The heating chamber is 93 ft. long by 26 ft. wide. Despite its unusual size it 
maintains a uniform temperature throughout the entire heating chamber. 





The furnace shown above, at left, is another outstanding installation —this 
equipment heats, quenches and straightens rods up to 30 ft. in length and was 
the first successful continuous furnace of this type built for this process. 
Several somewhat similar installations have since been made. 


The view at left shows one of several large capacity continuous units we have 
built for processing ferrous and non-ferrous strip. 


Other outstanding production furnace installations include furnaces for bright 
annealing both ferrous and non-ferrous strip, wire, tubing and other products 

. furnaces for the production heat treatment of tank armor castings, cartridge 
cases, shell forgings, bomb and gun parts, machine gun cartridge clips, air- 
craft and aircraft engine parts, aluminum and magnesium castings, bolts, 
springs, and many other products. 


If you have a difficult production furnace problem put it up to our experienced 


engineers — no job is too large or too unusual. 
A large capacity EF continuous strip normalizing, 
annealing and galvanizing unit This combination 
gas fired radiant tube and electrically heated in- oe . P . . 
Stallation is over 400 feet long We specialize in building production furnaces. 








Gas-Fired, Oil-Fired and Electric Furnaces of 


for any Process, Product or Production 


THE ELECTRIC FURNACE CO. 
aban 0 anne tts neti o 


























Use “Dag’” Dispersions... the Really 
Effective Hot Metal Working Lubricants 


Use “dag” colloidal graphite dispersions to lubricate under all conditions 
of extruding, deep piercing, forging, stretch forming, wire-drawing and 
ingot stripping... to assist in the parting of castings ...to provide a lubri- 
cant that is impervious to degreasing agents...to lubricate permanently 
parts that may be subject to extremely high temperatures. 
fatigue failures ... heavy 


“Dag” dispersions protect against heat .. . 
At virtually any 


loads...in short, protect against all the causes of wear. 
temperature experienced in hot-metal work “‘deag”’ colloidal graphite 
overcomes friction and heat and keeps parts lubricated for action. 


DRY FILMS of lubricant formed with “dag” dispersions 
have extremely low coefficients of friction; 

they resist oxidation and function far 
above the burning-point of conventional 
petroleum lubricants. 
Dispersions of molybdenum disulfide 
are now commercially available. Experi- 
mental samples will be sent on request. 
More data on the advantages of 
“dag” colloidal graphite for metal- 
working operations are contained in 
a recent bulletin available on request. 
Write TopAy for Bulletin No. 426-10H. 
Acheson Colloids is equipped to do custom 
disintegrating, dispersing, and stabilizing 
of solids in a wide variety of vehicles. If 
you are in need of this type of service, tell 


us about it. We may be able to help you. 


Acheson Colloids Company, 


Port Huron, Mich. 


... also ACHESON COLLOIDS LIMITED, 
LONDON, ENGLAND 


Units of Acheson Industries, Inc. 


dag 





